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PREFACE TO THE THIRD EDITION. 


In this edition the size of the page has been reduced to more 
comfortable dimensions, and it is hoped that sufficient room has still 
been left for the making of notes and the insertion of diagrams by 
the student himself. 


The portion dealing with Reptiles and Mammals has been more 
systematised, and the most modern classification adopted. As this is 
indicated mainly by the type, it is hoped that it may prove helpful 
without adding unnecessary complication. 


The rest of the book has been revised, but no great alteration 
made. 


The book is still only to be regarded as a Note Book, and not 
as a treatise on Dental Anatomy, and the student is urged to 
make diligent use of the microscope, illustrations, museums, and 
lectures for the proper appreciation of the subject and its utility. 


DOUGLAS GABELL. 


9, PorTLAND PLACE. 
May, 1903. 
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DENTAL ANATOMY. 


Enamel 


Is very hard, brittle, bluish-white, and semi-translucent, 
And composed of Calecified Prisms in a Calcified Matrix. 


Chemical Composition. 


OreaniceN accel, at eee eee CIE) ee ea eee eee None: 
Calcium phosphate 
{ : 4 
Salts, Calcium carbonate . . 96% 
Calcium fluoride 
Magnesium phosphate 
Water, . . . . . . (chemically combined with salts) 5% 
The Matrix 


Is very small in amount, absolutely calcified, but is more easily 
dissolved by acids than the prisms. 


The Prisms 
Are long hexagonal varicose rods, solid, and absolutely calcified, 
but the centre is usually more easily dissolved by acids than 
the external part. 


The enamel prisms of the :— 


Eel are indistinguishable from the matrix. 
Manatee are straight. 

Sciuride are lamellate, thus :— 

Beaver are lamellate and flexuous, thus :— 
Poreupine are lamellate and spiral. 

Leporide show no lamellae, only flexuous prisms. 
Muride are serrated and lamellate. 

Man are straight or slightly flexuous. 
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The Transverse Strize of prisms are due to either :— 


1. Varicosity of the prisms. 

. Intermittent calcification. 
Decussation of the prisms. 
Boedecker’s ‘ thorns.”’ 

. The action of acids (balsam). 


Or BR OO bo 


or 


In all Marsupials (bar the Wombat), some Rodents (Jerboa), some 
Insectivora (Soricids), Hyrax, and some Fishes (Barbel, Porbeagle 
Shark), the central portions of the prisms remain Uncealcified, 7.¢., 
Tubular Enamel. 


Sometimes this happens at the inner parts of the enamel only, 
sometimes at the outer part (Sargus); often this condition is irregularly 
distributed. 


Learn to recognise and explain :— 


“Brown strize of Retzius.”’ 
‘“*Schreger’s lines.” 

‘«*Tomes’ lines.”’ 

“Pigment in the enamel.” 

‘“Trregular fissures near the dentine.” 


Distribution of Enamel. 


Absent from . . . . . Hdentata, Narwal, some Cetaceans, 
Reptiles, and Fish. 
Tip only in . . . . . Hake, Eel, Elephant’s tusk. 


Rodents’ 1Ncisors. 
Canines of Suinz, Iguanodon. 
All over crown in. . . . Man and most Mammalia. 


Front or sides only of tooth in 


Learn how to prepare sections to show :— 


Enamel prisms, transverse striz, striz of Retzius, Schreger’s 
lines. 


Dentine. 
Dentine is only formed under an enamel organ, and cannot be 


formed without one. 


Varieties. 
Hard (unvascular), Plici-dentine, Vaso-dentine, and Osteo-dentine. 


Hard Dentine 
Ts hard, elastic, yellowish and semi-translucent, and composed of 
Calcified Matrix, permeated by Tubes containing Fibrils. 


Chemical Composition (dried dentine). 


Organic Matter, ... Collagen cme e Sees Pie eee Rone BOOT, 
Elastin 
Calcium phosphate 

Salts, Calcium carbonate 29 


Calcium fluoride 
' Magnesium phosphate 
Water,. . . . . (chemically combined with salts) 8% 


Fresh dentine also contains 107% FREE water. 


The Matrix 
Is collagen impregnated with salts. When decalcified a very 
faint fibrous structure is apparent. 


The Tubes (Sheaths of Neumann) 


Run at right angles to the surface of the pulp, and 
Decrease in diameter as they near the periphery ; 
Those at the neck of the tooth have a large flexuous Primary Curve. 
Some, in the root especially, have many small spiral Secondary 
Curves. 
Many small lateral branches are given off, and 
The tubes terminate :—In forked extremities, 
in loops with each other, 
in the granular layer of Tomes, 
in fissures in the enamel, 
or by anastomosing with the canaliculi in 
the cementum. 
The tubes are said to be composed of Elastin and lime salts, and 
resist the action of acids and alkalies, 
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The Fibrils 


Are soft, sentient, branched processes of the odontoblasts. 
Proofs = stretching and contraction. 
Functions are nutritive and sentient. 


Learn to recognise and explain :— 


‘“‘Schreger’s lines.” 

**“Owen’s lines.” 
‘“Interglobular spaces.” 
‘“‘Granular layer of Tomes.” 


Learn how to prepare sections to show: 


Owen’s lines, interglobular spaces, Schreger’s lines, granular 
layer, sheath of Neumann, dentinal fibril, fibrous matrix. 
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Plici-Dentine. 


The pulp is more or less folded. No cementum intervenes. 

Plici-dentine occurs in Varanus, Lepidosteus, Labyrinthodon, 
Myliobates, Orycteropus (Cape ant-eater), and Pristis (dermal spines). 
The last three might be regarded as fused simple teeth. 


Vaso-Dentine. 


The dentinal tubes and fibrils are replaced by Canals containing 
Capillary blood-vessels. 

The Matrix is often laminated, and in its outer part a fibrous 
structure is often visible. 

Vaso-Dentine is softer than hard dentine. 

In the Hake, Chetodonts, and Ostracion there are no dentinal 
fibrils. 

In the Flounder, Megatherium, Iguanodon, Odontostomus, and 
Haddock there are both capillaries and fibrils. 

In the Lotella there are neither. 

Sargus and Manatee show the remains of a vascular system. 

Vascular canals are rarely found in Human dentine. 


Osteo-Dentine. 


Calcification takes place in the substance of, as well as on the 
surface of, the pulp. 

There is usually an outer layer of fine tube dentine, then irregular 
trabecule of dentine containing Canaliculi and sometimes Lacune, 
and between the trabecule are spaces filled with pulp tissue and lined 
with flattened cells; 

Osteo-dentine occurs in Pike and Lamna. 


Note the gradations between— 
Hard, Plici- (both sorts), Vaso-, Osteo- Dentine and Bone. 


Secondary Dentine 


May be of any of the varieties above mentioned, or structureless, 
or irregular. 

It occurs very readily in elephants’ tusks and whales’ teeth, 

And normally in the pulps of persistent growing teeth ; 

Also in any pulp as a pathological condition. 


Learn how to prepare sections to show :— 
Plici-, vaso-, or osteo- dentines (a) with; (b) without soft parts. 


Pulp. 


Composed of Matrix, Cells, Fibrous Tissue, Vessels and Nerves. 


Functions. 


Formative; Nutritive; Nervous. 


The Matrix 
Is plentiful, soft and jelly-like. 


The Cells. 


The central cells are numerous, round, and have fine processes. 

The odontoblasts (membrana eboris) form a complete surface layer ; 
they are large elongated granular cells and send out processes: 
1, into the Dentine (dentinal fibril), 2, laterally (not certainly 
proved), and 3, towards the pulp (very small). 

In old age the odontoblasts become smaller and more oval. 


The Vessels. 


Numerous arteries, capillaries and veins, but no lymphatics. 


The Nerves. 


Three or four medullated nerves enter the apical foramen; they 
soon lose their sheaths and form a plexus near the surface of the 
pulp (plexus of Raschkow). The nerves probably terminate as 


fine varicose filaments between the odontoblast cells. Other 
views are that they join the dentinal fibrils, or run with them, 


or that they join the pulp processes of the odontoblasts. 


The Fibrous Tissue 


Is very faint, and continuous with that in the matrix of the dentine. 
In old age it increases and the cells disappear. 


Learn to recognise and explain :— 


** Basal layer of Weil.” 
** Odontoblasts.” 


Learn how to prepare sections to show :— 


Odontoblasts, pulp tissue in situ, nerve trunks, nerve endings. 
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Cementum 


Consists of a Calcified Matrix containing Lacune, Canaliculi and 
sometimes blood-vessels. 


Chemical Composition. 


Almost the same as bone. 


The Matrix. 


If thin, is structureless or granular. 
If thick, it is laminated and contains lacunee. 
Sharpey's fibres are imperfectly calcified periosteal fibres enclosed 


in the matrix. 


Learn to recognise and explain :— 


‘*Sharpey’s fibres.” 
““Intercremental lines of Salter.’’ 


The Lacuns 


Are not usually present in thin cementum. 

They are more irregular in size and shape than bone lacune. 
The canaliculi are abundant, especially towards the surface. 
Each lacuna is filled with a Cement Corpuscle. 


Learn to recognise and explain :— 


*« Eneapsuled lacune.” 


The Blood-Vessels 


Occur in thick cementum only, and do not form Haversian systems. 


Distribution. 
Cementum is rare in Fishes and Reptiles. 
It covers the root in all Mammalian teeth and the crowns of some. 
It is the most external dental tissue. 


Learn how to prepare seetions to show :-— 


Sharpey’s fibres, intercremental lines of Salter, lacunez and 


encapsuled lacune. 
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Nasmyth’s Membrane 


Is a thin layer of hardened epithelial cells (derived from the 
enamel organ), covering the enamel, and having on its inner 
surface a thin, structureless membrane. 


Learn how to prepare sections to show :— 


Nasmyth’s membrane in situ, also its structure. 


Gum 


Is composed of stratified epithelium covering broad papille, which 
contain numerous blood-vessels and lymphatics and a few nerves, 
bound together by much firm fibrous tissue, the latter blending 
with the periosteum of the alveolus. It also contains mucous 
gland. 

It is hard, dense, firmly adhered to the bone, very vascular and 
only slightly sentient. 

A thickening of the epithelium at the necks of the teeth is 
called the “ Gingival organ.” 


Learn to reeognise and explain :— 


*“Glands of Serres.” 
** Pockets”? round the teeth. 
‘SHeaitn lite. 


Learn how to prepare sections to show :— 


Gum in situ, nerves, glands of Serres. 
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Alveolo-Dental Membrane 


Is composed of bundles of white fibrous tissue containing blood- 
vessels, lymphatics, nerves, and cells between the meshes. 

It serves to fix the teeth, to prevent shock and damage to the 
nerves, and to nourish the cementum. 


The Fibres 


Are non-elastic, and run obliquely from the bone to the tooth. 


The ends of these fibres become imbedded in the hard tissues to 
form 
‘*Sharpey’s fibres.”’ 


The fibres are most numerous and strong at the neck of the tooth. 


The Blood-Vessels 


Are very numerous and derived from the bone, gum and apical 
vessels. 


They form a capillary network close to the cementum. 
Lymphaties are plentiful and most visible near the apex. 


The Nerves 


Ave derived from the gum and apical nerves, and render the 
membrane highly sensitive. 


The Cells 


Are found between the fibres, especially near the cementum 
(cementoblasts). 


Nests of epithelial cells are also often found, which are remnants 
of the Epithelial sheath of Hertwig, and form the so-called 


‘““Glands of Serres.’’ 


The alveolo-dental membrane is thickest near the neck and apex. 
In old age it becomes thinner. 


Learn how to prepare sections to show :— 


Periosteum in situ, glands of Serres, blood-vessels. 
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Development of the Teeth. 


In Fish. 


In the Elasmobranch fish there is a continuous growing tooth band, 
enamel buds, and dentine papille, but no follicle, and the enamel 
organ 1s very simple in structure. 

In Teleost fish there is no tooth band or follicle, and each simple 
enamel bud and dentine papilla is developed de novo. 


In Reptiles 


There is a continuous growing tooth band, enamel buds, and dentine 
papille, the whole being enclosed in a fibrous sac, a sort of 
common follicle, forming the “area of tooth development.” 


In Mammalia (e.g., Human) : 


There is a tooth band of limited growth, only two sets of enamel 
buds and dentine papille, each tooth having its own follicle. 


Confining our description for convenience to the lower jaw, at the :— 


6th week 


An ingrowth of epithelium occurs all round the margin of the jaw. 


7th week 


This ingrowth divides into two bands, an outer vertical « labio-dental 
strand” (lippenfurche), and an inner more horizontal «dental 
lamina” (zahnleiste); a groove “dental furrow” appears at the 
origin of the latter from the surface. Calcification of the bone 
Starts. 


9th week 


Ten enlargements, “enamel buds,” appear near the free end of the 
dental lamina. 
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10th week 


Hight thickenings of the mesoblast appear against the under surface 
S & Ph 
of the enamel buds, “dentine papille.” The enamel buds have 
become club shaped. 


115th week 


Two more dentine papillex appear, 7.c., ten “tooth germs” are now 
formed. 


The central cells of the lippenfurche atrophy to form the labio-dental 
sulcus, 


14th week 


The enamel buds for the incisors develop into «enamel organs.” 
The bone commences to grow up round the developing 
teeth. The dental lamina extends backwards free from the 
eum, 


17th week 


Another enamel bud (for the six-year-old molar) appears with 
its corresponding dentine papilla. The dental lamina is 
beginning to become fenestrated at the front of the mouth. 


20th week 


Calcification starts in the milk incisors. 


24th week 


Hnamel buds and dentine papillae for the permanent incisors and 


canines appear. Calcification commences in the temporary 
canines and molars. 


29th week 


The enamel bud for the 1st bicuspid appears. 
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83rd week 


The enamel bud for the 2nd bicuspid appears. 


At Birth 


The dental lamina is ecribriform in front, but whole at the back of 
the mouth. 

The necks of the enamel organs of the incisors have gone; those 
of the molars are whole. 

The teeth are calcified thus :— 


The germs of the permanent incisors and canines are visible to the 
naked eye; those of the bicuspids and 2nd and 8rd molars are 
not yet visible. 

The crypts are incomplete, and the permanent and temporary 
teeth are in a common loculus. 


Temporary Dentition. 
Central. Lateral. Canine. lst Molar. 2nd Molar. 
Enamel buds appear 9thweek. 9thweek. 9thweek. 9th week. 9th week. 
Calcification starts 20th week. 20th week. 24th week. 24th week. 24th week. 


Condition at birth 1 (crown). : 3 4 4 
Eruption oceurs 6th month. 9th month. 18th month. 14th month. 26th month. 
Calcification ends 3rd year. 3ith year. 44th year. 5th year. 6th year. 
Absorption starts 4th year. 5th year. 9th year. 7th year. Sth year, 


Permanent Dentition. 
1a ae CG! Bietee bse Mae Nie ies 


Enamel bud appears 24th wk. 24th wk. 24th wk. 29th wk. 33rd wk. 17th wk. 4th mth. 3rd yr. 
Calcification starts ist mth. 2nd mth. 6th mth. 14th yr. 2nd yr. At birth. 2nd yr. 12th yr. 
Condition at 6 years 1(crown). +4 1 2 1 4 (root). 4 (crown). — 
Eruption occurs ‘thyr. 8thyr. llthyr. 10th yr. llth yr. 7thyr. 13th yr. 24th yr. 
Calcification ends i0thyr. 10thyr. -lith yr. 13thyr. 13th yr. 9th yr. 16thyr. ? 
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Enamel Organ. 

The enamel bud is composed of cubical epithelial cells, and is at first 
only a thickening of the lower end of the tooth band; it then becomes 
club shaped, and then bell shaped, growing out on the labial side of the 
tooth band. Next, as it increases in size and encloses the dentine papilla, 
it becomes differentiated into four layers: the External Epithelium, 
composed of oval cells; the Stellate Reticulum, composed of large 
degenerate oval cells, with stellate intercellular tissue; the Stratum 
Intermedium, composed of one or two layers of oval cells; and the 
Internal Epithelium, composed of large, long, granular, columnar cells, 
with the nucleus at the outer end. 


The funetion of the 

Internal epithelium (ameloblasts) is to form enamel, 
Stratum intermedium is to recruit the internal epithelium, 
Stellate reticulum is to act as a packing material, 
External epithelium is to form Nasmyth’s membrane. 


The enamel organ only becomes thus specialised where it is going to 
produce enamel. It is continued on as a thin layer of oval cells, so as 
to invest the whole of the roots of the tooth ; this continuation is called 
the ‘“* Epithelial Sheath of Hertwig.” 


Dentine Papilla. 

The dentine papilla is at first only a thickening of the mesoblast in 
front of the enamel bud, but presently the surface cells develop into 
columnar cells (odontoblasts), smaller and less regular than the amelo- 
blasts, but still well marked off from the underlying round cells of the 


rest of the papilla, which is well supplied with blood-vessels and nerves. 


Dental Follicle or sac. 

The follicle at first appears as a thickening of the mesoblast cells 
outside the enamel organ and continuous below with the dentine papilla. 
At first it 1s composed of very loosely packed cells, but later on it 
becomes differentiated into an outer firm fibrous layer and an inner very 
vascular, more cellular layer; little processes from the latter project 
into the enamel organ a short way. The functions of the outer layer 
are to protect the developing tooth, and later on to form the dental 
periosteum ; those of the inner layer are to nourish the enamel organ 
and eventually to form the cementum. 

When a very thick layer of cementum has to be formed, the inner 
layer of the follicle becomes cartilaginous before calcification takes place. 
This cartilage is called the « Cement organ.” 

A small foramen exists behind the necks of the temporary teeth, for 
the transmission of a small artery and a little fibrous tissue from the 
gum to the follicle of the permanent tooth. 
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14 
Calcification = impregnation with lime salts. 


May take place :— 


1. By the deposit of lime salts in the substance of the formative 
organ. (Conversion.) 

2. By the formative organ shedding out organic matter and lime 
salts. (Excretion.) 


If lime salts are precipitated from a watery solution, they come 
down as an amorphous powder, but if albumen is added to the water, 
they come down as round bodies with concentric markings, combined 
with some very insoluble form of albumen; these round bodies are 
ealcospherites, and the insoluble albuminous material is ealeoglobulin. 
Calcoglobulin is also formed on the surface of calcospherites. 

For calcification to take place, Woodhead believes that there is 
required :— 

1. A devitalised albuminoid tissue. 

2. A layer of formed material covering it. 

3. A layer of proliferating cells. 


The lime salts precipitated from the blood by the latter dialyse 
through the second, and are deposited in the first. 


Enamel. 


Facts. 


Large granular Ameloblast cells, with nuclei at their outer end, 
exist. 

In the corners of these cells, Fibrils appear (Osteogenic fibres). 

The corners become tougher (calcoglobulin, ‘‘ membrane ’’). 

Lime salts are deposited in the corners (the middle soft part is 
Tomes’ process). 

All these changes spread inwards and upwards. 

(In Marsupials the centre of the prisms remain uncalcified). 


Theories. 


Cells grow at nucleus end and become impregnated with lime salts 
at the other end (Conversion theory). 

Cells grow at inner end, and the new part becomes impregnated. 

Cells do not grow, but excrete matter from the inner end, which 
becomes impregnated (Exeretion theory). 
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Dentine. 


Facts. 

Odontoblasts with large nuclei and rounded ends, imbedded in a 
slightly fibrous matrix, exist. 

Toughening of the matrix occurs, then a deposit of calcospherites. 

The Odontoblasts move off, but leave strips behind them (Dentinal 
fibrils). 

The toughness follows and surrounds the fibrils (Sheath of Neu- 
mann). 

Lime salts are deposited in between the fibrils (Dentine matrix). 


Theories. 


Odontoblasts form matrix, sheath, and fibrils. 

Odontoblasts secrete a fibrous matrix, which become calcified, 
and themselves form the fibrils. 

Odontoblasts form fibrils; and Intercellular substance forms matrix 
and sheath (Mummery). 


Vaso-Dentine. 

Fact. 

The fibrous matrix is better seen. 
Theory. 


Same as before, but the Odontoblasts move away completely, and 
the Capillaries do not. 


Osteo-Dentine. 


Fact. 
Calcification occurs on the surface and in the substance of the 
pulp also. 


Theory. 
Same as for Ossification in membranous bone. 


Cementum., 


Facts. 

A fibro-cellular membrane exists and becomes impregnated with 
lime salts. 

When a very thick mass of cementum is formed, the fibrous 
membrane becomes cartilaginous before calcification occurs 
(Cement organ). 


Theory. 
Cementoblasts form both Matrix and Lacunz. 
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Development of the Jaws. 


Learn the development of the head and the centres of ossification of 
the jaws. 


Condition of the jaws :— 


Before birth. 


Same shape as at birth, but smaller. 


At birth. 


The lower jaw is in two halves. 

The coronoid process rises at angle of 45° from the anterior margin 
of the crypt of M.. 

The condyle is level with the alveolus. 

The symphysis is flat behind, there is no chin, and the lower border 
of the jaw is convex. 

The crypts are open, incomplete, and packed. 

The malar process is opposite the second temporary molar. 

The antrum is a mere depression. (Teeth up against orbit.) 


The teeth are calcified thus :— 


Eight months. 


The halves of the lower jaw are uniting. 

The coronoid process is farther back, the condyle is rising. 

The symphysis bulges behind, there is a chin, the lower border of 
the jaw is concave. 

The crypts in front have closed and reopened; at the back are 
almost complete. 

The antrum extends 3 across the orbit. 

The teeth are calcified thus :— 


4 root, + root, 2 crown, all crown, all crown, cusps united. 


Adult age. 
The coronoid process rises at a right angle from behind the 
wisdom tooth. 
The condyle stands high above the alveolus. 
The sockets are all regularly arranged. 
The malar process is opposite the first permanent molav. 
The antrum forms a wide space between the teeth and the orbit. 
D 2 
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Old age. 


The alveolus has all gone. 
The angle has been much absorbed. 
The chin is protruded. (Closure of bite.) 


Growth takes place 


At all sutures (till united). 
Beneath the periosteum. 
In the sub-articular cartilage. 


The alveolar portion grows, is absorbed, and grows again exactly 
as it 1s required by the teeth. 

The basal portion steadily grows according to the muscular 
development, and so becomes a little wasted in old age. 

The ascending ramus grows more rapidly than the basal portion, 
to provide room for the teeth. (Depth of bite and of antrum.) 


The Lower Jaw increases in length by growth :— 


1. Beneath the periosteum behind the ascending ramus. 
2. In the sub-articular cartilage of the oblique set ramus. 
3. Beneath the periosteum in front of the jaw. 


The Lower Jaw increases in width by :— 


1. Elongation of the jaw (continuance of arch). 
2. Sub-periosteal growth on outer side of jaw. 
3. Growth between the halves. (Mainly intra-uterine.) 
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18 
Eruption of the Teeth. 


Facts. 


Large multinucleated cells appear on the under side of the roof 
and front wall of the bony crypts. 

The roof of the crypt is absorbed away, and more than enough 
room made for the tooth to pass out. 

The soft tissues disappear and the tooth moves up. 

The alveolus closes in around the neck of the tooth and both 
erow up together. 


Theories. 


No fully satisfactory theory is at present known, but the fol- 
lowing have been suggested. 
That the eruption of teeth is due to :— 


1. The elongation of the roots, but some teeth move farther than 
the length of their roots. 

2. The enamel of the tooth acting as a foreign body, but the 
teeth of the sloth, which have no enamel, erupt. 

3. The blood pressure, but why do they stop, or the alligator’s 
teeth move sideways ? 

4. Enamel being an epithelial structure and therefore tending 
to return to the surface, but glands and nerves do not 
erupt. 


or 


Growth of the alveolus, but the crocodile’s teeth erupt with- 
out any change of the socket. 


6. A movement of the tissues, d /a shark, but this is only 
begging the question. 


Times of Eruption of the Temporary Teeth. 


Lower centrals . . . about 6th mth., take 10 days, then a rest of 2 mths. 
Upper incisors et Lee oa peu: ; Ag ides Be 
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Struma and syphilis accelerate, and rickets retard the eruption. 
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Condition of the Jaws at the age of Six Years. 


The temporary teeth are fully calcified, spaced, partly absorbed, and 
vertical in direction. 


There is a wide space behind the last temporary molar. 
The permanent teeth are packed, partly calcified, obliquely 


directed, and placed behind or between the roots of the temporary 
teeth. 


Learn the direction and position of each tooth. 


Room for the Permanent Teeth is made by :— 


1. The elongation of the jaw backwards. 

2. The oblique direction of the erupting teeth. 

3. The thickening of the jaw by sub-periosteal growth externally. 

4. The smaller antero-posterior diameter of the bicuspids than of 
the temporary molars. 


Absorption of the Temporary Teeth is caused by an “absorbent 
organ,” not by direct pressure. 


Learn to recognise and explain :— 


‘“* Giant cells.” 
‘“*Howship’s lacune.”’ 


Times of Eruption of the Permanent Teeth. 


Tete les CoB Ae a Mee Ms vs 
Upper 74 8% 11% 10} 114 7h 122 24 years. 


Girls cut their canines and 2nd molars earlier than boys. 
Rich children cut their teeth earler than poor children. 
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The Attachment of Teeth 


Is by :—Membrane, hinge, anchylosis, or socket. 


By Fibrous Membrane. 


The teeth are imbedded in a fibrous membrane which revolves over 
the jaw, ¢.g., Sharks and Rays. 


Or the teeth are bound down to a pedestal of bone by an annular 
hgament, ¢.g., Sargus. 


By a Hinge. 

(a) Elastie. The hinge itself is elastic and pushes up the tooth, e.g.:— 

Lophius (angler). Hake (merlucius). Odontostomus. Bathysaurus. 

(b) Non-Elastie. The tooth is erected by elastic fibres in the pulp 
cavity, é.g.:— 


Pike (eso.v). 
The hinge is composed of unealcified dentine matrix. 


By Anchylosis. 
The teeth are fixed to the jawbone by «Bone of Attachment,” 
which is probably formed from the periosteum of the jaw, e.g. :— 
Pike and Python. 
Eel, Chameleon. (Acrodont, 7.¢e., on a pedestal of bone.) 


Frog, Iguanodon, Varanus. (Pleurodont, 72.c., to an external 
parapet of bone.) 


Haddock. 
Mackerel. 


By Socket (gomphosis). 
The teeth are bound to the walls of a socket by a fibrous membrane, 
C.9.— 
Mammals. Also the File-fish, Lepidosteus, Baracuda Pike, the 
Dermal Spines of the Pristis. 


Crocodile. (The same socket serves throughout life ; only the teeth 
change.) 
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Pisces. 


Morphology. (Morphology is the science of structure and 
form.) 


Distribution. 


The teeth of fishes are very widely placed. 
On the margin of the jaws only in sharks and rays. 
All over the mouth and pharynx in Teleost fishes. 
Some fishes are edentulous :— 


Pipe-fish, hippocampus, adult sturgeon. 


Homology. 


The case contains diagrams to show that Dermal Spines and 
5 Pp 
teeth have the same origin and structure. 


Structure. 
The teeth of fishes vary greatly in structure. 
Horny teeth consist of hardened epithelium only, ¢.y., Lampreys. 


Caleified teeth consist of :— 


Fine tube dentine Charearias and others. 
| Plici-dentine Lepidosteus. 
Dentine | Vaso-dentine Hake, flounder. 
Osteo-dentine Lamna, pike. 
Tips only Eel, hake, chetodonts. 
Enamel : . hac: 
) Thin layer Sharks, pike. 


Sometimes the enamel is tubular, ¢c.y., Porbeagle shark. 


Cementum is rare. 


“Bone of attachment” occurs in the eel, hake, &c. 
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Mode of Attachment. 


The teeth of fishes vary greatly in their mode of attachment. 
Attachment by socket is rare (sce p. 20). 


Forms. 


The teeth of fishes are homodont; the actual form varies. 


Cones are very common. . . . Pike. 


Dents en velours. 


Slender rods . Chetodonts ie ,, brosse. 


,, cardes. 


Flat plates . . All the rays. 


A few are heterodont (Anarchus lupus). 
The Raia clavata shows sexual differences. 


Suceession. 


All fishes are polyphyodont and have either :— 


Several rows ata time . Raia maculata. 
One row atatime .. Carcharias lamna. 
Irregular succession. . the Teleost fishes. 
Vertical suecession . . Baracuda pike. 


Fused vertical suecession Porcupine fish. 


Function. 


The teeth of fishes are for prehension mainly. 
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Pisces. 


Leptocardii. 


Amphyoxus has no jaw and no teeth. 


Cyclostomata 


Have numerous conical horny teeth. 
Lamprey has horny teeth, vertical succession. 
Myxine (hag-fish) has rudimentary calcified teeth under the 
horny functional teeth. 


Palzicthyes. 


Teeth round the margin of the jaws. 
Homodont, numerous. 

Enamel and various kinds of dentine. 
Attached to a revolving membrane. 
Polyphyodont. 

Prehension. Diet, piscivorous. 


Sharks. 


Teeth are usually triangular blades. 
Thin enamel; osteo, or fine tube dentine. 


Cestracion is heterodont. 


Rays. 
Teeth are flattened to form a tessellated pavement. 
Thin enamel and plici-dentine. 
Myliobates, Atobates, Rhyneobates are normal. 
Pristis has a normal mouth and also socketed, persistent growing, 
plici-dentine, dermal spines on its rostrum. 


Raia clavata shows a sexual difference in the teeth. 
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Ganoids. 


ae: ( Have grooved teeth composed of fused super- 
Lepidosiren ; 


Coreyorns forster' | imposed plates of enamel, and a few teeth 


on the vomer. 
Sturgeon is edentulous when adult: the sterlet has teeth, 


Polyodon has many minute teeth. 


Teleostei. 


Teeth widely distributed on mouth and throat. 
Homodont, haplodont, numerous. 

Hnamel, fine tube, vaso- or osteo- dentine, 
Every kind of attachment. 

Polyphyodont. 

Prehension. Piscivorous diet. 


Pike has osteo-dentine, a non-elastic hinge to most of its teeth, 
and a few anchylosed teeth. 

Lophius has vaso-dentine, elastic hinged and anchylosed teeth. 

Wolf-fish is heterodont. Diet, shell-fish. 

Gymnodont fish have fused vertical succession; pharyngeal teeth. 


Sargus has tubular enamel, vertical succession ; remains of vascular 
canals in the dentine. 


Pipe-fish and Hippocampus are edentulous. 

Carp have edentulous mouths, but pharyngeal teeth. 

File-fish and Baracuda pike have socketed teeth. 

Wrasse has vertical succession of front teeth, and the pharyngeal 
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Amphibia (iiss = living a doudle life). (Batrachia.) 


1. Teeth on the premaxillary, maxillary vomer and mandibular 
bones. 

2. Homodont, simple cones (haplodont). 

3. Structure is hard dentine and a thin layer of enamel. 

4. The attachment is by anchylosis. 

5. The succession is polyphyodont. 

6. The diet is principally worms, insects, and crustacea. 


Stegocephali (créyew, cover + cepadt, head), (Labyrinthodontia. ) 


Labyrinthodon has plici-dentine. 
Lissam phibia (Avwods, smooth + auiBcos, amphibia). 


Urodela (Tailed amphibia). 
Salamandride. 


Salamandria (Salamanders). 


S. maculosa (Fire salamander) has two cusps to its teeth. 


Triton (molge), newts or tritons. 


T. cristata has two cusps to its teeth. 


Anura (Tailless amphibia). 


Bufonidz (Toads). 


B. asper is edentulous. 


Ranide (lrogs). 
R. catesbiana has teeth in the upper jaw only. A few teeth 
are on the vomer. 
Tadpoles have horny sheaths to their jaws, and rows of horny 
hooklets, each composed of a single hardened cell, on the 
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Reptilia (reptile, a creeping animal). 


Cold-blooded vertebrates which breathe by lungs and have 
median occipital condyle. 


a 


1. One row of teeth in the upper jaw, and one in the lower jaw. 


Occasionally palatal teeth also. 
2. Homodont, usually haplodont, and numerous. 
3. Enamel, fine tube dentine, and sometimes cementum. 
4. Socketed or anchylosed. 
5. Polyphyodont. 
6. Prehension. 


Prosauria (po, before, + cavpa, a lizard), 
Mostly extinct primitive reptiles. 
Rhynchocephali (pvyxos, snout, + ceparn, head). 
Sphenodon punctatus (Hatteria, Tuatera), New Zealand. 


Two rows above, one row below. 
Homodont, haplodont. 


The two upper front teeth are large, soon wear out the lower 


and then bite on the bare bone. 
Enamel and dentine, 
Anchylosed (acrodont). 
Monophyodont. 
Carnivorous. 
Hyperodapedon gordoni, an extinct member of this eroup. 


Theromorpha (4p, @ wild beast, + poppy, form). 
Extinct reptiles; probably ancestors of the mammalia. 
Pareiasauri had homodont, numerous, socketed teeth. 
Theriodontia (Ojpuv, « wild beast, + d0ovs, a tooth). 
Heterodont, monophyodont, socketed teeth. 
Empedias molaris is heterodont. 
Gomphognathus is like a carnivorous mammal. 
Cynognathus also has a characteristic carnivorous dentition. 
Anomodontia (aopos, irregular, + odous, a tooth). 
Dieynodon has only two tusk-like canines. 
Placodontia (7\d&, @ tablet, + dd0vs, a tooth). 


Plaecodus gigas eas Have chisel-shaped incisors and blunt- 
Cynamodus laticeps § ) topped molars. Diet, molluscs. 
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Chelonia (yekoun, a tortoise). 

Reptiles with a bony shell and horn-covered jaws. 
Hdentulous. 
Horny plates covering a more or less ridged bony jaw. 
Herbivorous or carnivorous. 

Chelone imbricata (Hawk’s-bill turtle) has sharp-edged bony plates, 

and 1s carnivorous. 

Trionyx (Soft-shelled turtle) is also carnivorous. 

Testudo tabulata (Brazilian tortoise) is herbivorous. 

Chelone mydas (Green turtle) is herbivorous. 


Dinosauria (seuss, mighty, + capa, a lizard). 
Teeth round the margin of the jaws. 
Homodont, flattened, serrated plates. 
Enamel and dentine. 
Socketed. 
Polyphyodont, sometimes only one functional set. 
Herbivorous or carnivorous. 
Megalosaurus bucklandi 1s carnivorous. 
Iguanodon mantelli is herbivorous and monophyodont. 
The enamel, hard dentine and vaso-dentine are so disposed as to 
produce a good grinding surface by their uneven wear. 


Crocodilia. 


Teeth on premaxilla, maxilla and mandible. 
Homodont, haplodont, numerous. 
Enamel, fine tube dentine, cementum. 
Socketed. 
Polyphyodont. Vertical succession. 
Carnivorous. 
Gavialis gangeticus (gharial, Hindustani for fish-eater). 
Has a long, narrow snout, slender recurved teeth, and is entirely 
piscivorous. 

In both the latter the teeth at 
the corner of the jaws, and again 
towards the back of the mouth, 
are larger than at other parts, 
Alligator. producing a crude imitation of 
the canines and sectorial teeth of 
carnivorous mammals. Both are 


Crocodilus palustris (Mugger). 
Jaws rather broad. 


Jaws very broad. 


carnivorous. 
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Iichthyosauria (iy4s, a fish, + cadpos, a lizard). (Aquatic reptiles.) 


Teeth round the margin of the jaws. 
Homodont, haplodont, with open roots. 
Ridges of enamel over dentine. 
Incomplete sockets. (Open grooves.) 
Polyphyodont. 


Ichthyosaurus communis shows the incomplete sockets. 


Pterosauria (rrep0v, a wing, + caipos, a lizard). (Flying reptiles.) 
Some have teeth all along the margin of the jaws, some only 


part of the way, and some are edentulous. Horny plates 
probably covered the edentulous parts of the jaw. 


Sauria (cavpa, « lizard). 


Lacertilia (/acertus, « lizard). (Lizards.) 
Saurians which have the right and left halves of the mandibles 
connected by a sutural symphysis. 
Teeth round the margin of the jaws. 
Homodont, haplodont. 
Enamel and dentine. 
Anchylosis (acrodont and pleurodont). 
Polyphyodont. 


Mainly carnivorous and insectivorous. 


Iguanidz are pleurodont, have vascular canals in their dentine, 
and the teeth are flattened and serrated. Herbivorous and 
insectivorous. 


Varanide are pleurodont, and have the pulp at the base of the 
teeth folded to form plici-dentine. 


Chameleodontide are acrodont, have no teeth on the premaxilla, 
and the teeth are flattened, triconodont and monophyodont. 


Heloderma has grooved teeth for the conveyance of poisonous 
saliva; the teeth are pleurodont and recurved. 
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Ophidia (é¢is, « serpent, + eidos, form). (Snakes. ) 


Saurians which have the right and left halves of the lower Jaw 
united by an elastic ligament. 


Boidez. (Non-poisonous.) 


Two rows of teeth (the outer on the maxillary and the inner on 
the palatine and pterygoid bones) in the upper jaw and one row 
on the mandible. Egg teeth occur on the premaxille. 

Homodont, haplodont, recurved, numerous teeth. 

Knamel and dentine, 

Anchylosed. 

Polyphyodont. 

For prehension only. 


The pythons and boas. 
Colubride. 


A-glypha (4, without, + yropew, cut out). 
All the teeth are solid and not grooved ; non-poisonous. 
Dasypeltis has few teeth, and crushes eggs against its pharyngeal 
vertebrae. 


Opistho-glypha (Oma ev, behind, + yrupn, CarVINe). 


One or more of the posterior maxillary teeth are slightly grooved ; 
shehtly poisonous. 
The Whip and Tree snakes. 


Protero-glypha (mporepos, fore, + yrupn, CATVENY )s 
The anterior maxillary teeth are grooved or perforated; very 
poisonous, 
The Cobra, Hydrophis, and Craik. 


Viperide 


Haye a poison fang with a complete tube, and the maxillary bone 
is hinged to the skull. 

The Puff-adder, Rattlesnake, and Viper. 

The maxillary teeth of snakes become fewer in number as they 
become more specialised in the higher order of snakes. 
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The poison tube is evolved by the formation of an open groove, which 
becomes deeper until the edges overlap and finally completely fuse 
together, except at the upper and lower ends. 

The maxillary bone also becomes shorter and at last (in the viperidi) 
movable. 

The maxilla, hinged above to the prefrontal bone, is rotated by the 
forward pressure, on its lower part, of. the transverse bone, which is 
pushed by the pterygoid bone, and the latter by the quwadrate bone. 
The spheno-pterygoid is the chief muscle for thus erecting the poison 
fang. The digastric is the principal muscle for opening the mouth 
and compressing the poison gland. 

The successional teeth of snakes lie horizontally and not vertically. 

Two rows of tooth germs are present to replace each poison fang 
in the viperidee. 


Birds. 


All recent birds are edentulous, and have the jaws covered with 
horny plates of various patterns. 

Odontoperyx had bony prominences below the horny plates. 

Archsopteryx had teeth. 

Many fossil birds with homodont, haplodont, polyphyodont, more 
or less completely socketed teeth, have been found in America, 
¢.y., Ichthyornis and Hesperornis. 

Notice the “egg-tooth” shown in the chick at the far end of the 
case; egg-teeth also occur in snakes and lizards. 
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INTRODUCTION. 


Ir is certain that the many existing species of animals are derived from 
fewer primitive species. 


Each successive generation has a strong hereditary resemblance to 
the preceding generation, but there will always be variations among 
individuals of the same generation. 


When these variations are of advantage to the animals in their 
struggle for existence, they will lead to the survival of these fitter 
animals (natural selection), and so to the perpetuation and improvement 
of the variations by heredity. 


Conversely, useless organs will tend to become rudimentary or 
disappear, 


Male animals with teeth suitable for fighting are able to drive away 
less well-provided males, obtain possession of the females, and propagate 
their own peculiarity ; so, by sexual selection, these fighting teeth are 
developed. 


Tt has also been observed that variation in one organ is sometimes 
associated with variation in another related organ; thus, early 
castration may prevent development of teeth used only for sexual 
warfare ; also, abnormalities of the skin sometimes accompany abnor- 
malities of the teeth. This influence is known as correlation of 
erowth or concomitant variation. 


Thus, the influence of heredity, natural selection, sexual selection, 
and concomitant variation will tend to produce animals having a 
strong family resemblance, but exactly adapted to the circumstances 
(environment) under which they have to live. 


These circumstances are so varied and changeable, and the ways 
of meeting them are so numerous, and their influences come into 
action at such different times, that there now exist, or have existed, 
a vast number of different species, and it is only occasionally that 
we are able to clearly trace the steps by which any particular organ 
has arrived at its present shape and structure. 
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In tracing out the homologies (resemblances) among teeth and 
allied structures, there is great difficulty and difference of opinion as 
to details. 


The covering of the outside of the body and inside of the mouth 
is composed of epiblast and mesoblast. 


These layers are at various places raised into papille, and these 
papilla may develop into hairs, scales, feathers, nails, whalebone, 
horny plates, or teeth, and hence they all are said to be homologous 
(v.e., resemble each other) in origin. 


Sometimes it is the epiblast that is chiefly concerned, as in hairs, 
whalebone, nails, horny plates, and the enamel of the teeth. Some- 
times both layers are equally concerned, as in scales, dermal spines, 
and teeth; each group is thus more closely homologous. 


The hardening of these structures is sometimes affected by the 
chemical alteration of the albuminous cells (keratinisation), as in 
hairs, whalebone, nails, and horny plates; at other times by their 
impregnation with lime salts (calcification), as in dermal spines and 
teeth. Hach of these groups respectively is homologous (resemble 
each other) in structure also. 


According to the Tritubereular Theory, the following are the 
changes brought about by natural selection, etc. :— 


a. Soft papille. 

b. Calcification of papille to form teeth. 

1. Simple conical (Haplodont) teeth. 

2. The development of subsidiary cusps (Protodont teeth). 

3. The formation of an anterior and posterior small cusp on each 
side of the principal cusp (Triconodont tooth). 

4. The placing of the cusps in the position of a triangle instead 
of w straight line (Tritubereular tooth). 


a 


The principal cusp is called the Protocone, the anterior small one 
the Paracone, and the posterior one the Metacone. In the lower jaw 
the cusps are called protocon-id, paracon-id, metacon-id. In ;the 
upper jaw the principal cusp is placed internally, in the lower jaw 
externally in the tritubercular stage. 


From this generalised (tritubercular) form different requirements 
have led to different ways of modification, such ag :— 


1, The addition of cusps. In the lower carnassial tooth of the 
dog, in which the paraconid, protoconid, and metaconid are united to 
form the blade, a small heel (hypoconid) is added. In the bear an 
entaconid is also added. 
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2. The addition and suppression of cusps. In the lower car- 
nassial tooth of the tiger the metaconid is gone (hence there are 
only two cusps to the blade), and a heel hypoconid igs added. In 
the seals, edentata, and cetacea the teeth have become more simple. 


3. The elevation of the cingulum. In the insectivora the 
cingulum is raised both on the outer and inner side to form extra 
cusps. In the suina the cingulum is raised distally to form new 
cusps, and in the mastodons and elephants this is still more marked. 


4. The folding of the tissues. As seen in the “mark” on the 
incisors of the horse, and in the grooves on the sides of rodents’ 
molars. 


). The suppression of tissues. As seen in the partial covering 
of enamel on the incisors of rodents, the canines of suina, and its 
entire absence from edentata. 


6. The addition of tissues. In the persistent growing teeth of 
the sloths the pulp cavities are filled up with secondary dentine of a 
different type. On the long cusped teeth of ruminants the cementum 
is continued over the crown. 


7. The lengthening of cusps. As seen in the hypsodont teeth of 
ruminants, and still more in the persistent growing teeth of rodents. 


In the molars of the horse we have examples of an addition and 
lengthening of cusps, elevation of the cingulum externally, bending 
of the ridges to an oblique direction, and thickening of the cementum. 


The tritubercular theory is supported by the common occurrence 
of tritubercular teeth in extinct animals, their reappearance in 
degenerate dentitions, and our ability to trace indications of the 
three primary cusps in modern teeth. But many people do not 
accept the theory in toto because :— 


1. The earliest known mammals had multitubercular teeth. 
Authorities differ in the identification of cusps in many cases. 


bo 


3. It places the growth of the cingulum in a very secondary place. 


4. ‘The order of the calcification does not always agree with the 
accepted order of importance of the cusps. 


There is an alternative theory that accounts for the modern 


multicuspid tooth, by supposing that it is formed by the fusion of 
several primitive simple conical teeth. 
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The functions which teeth are called upon to perform are :— 


Prehension of food, as in the pike, python, garial, etc. 
Comminution of food, as in the tiger, elephant, rays, etc. 
Combat, as in the tiger, pig, narwal, etc. 

Locomotion, as in the walrus. 

Anchorage, as in the dinotherium. 

Transport, aS in the elephant, beaver, etc. 


Speech, aS 1N man. 


Comminution may be effected by a scissors-like action, as shown 
in the seetorial teeth of the carnivorous felide, or by a grinding 
action, as in the herbivorous elephants. Mammalian teeth usually 
have the crown and root of about the same length, and are called 
brachyodont (e.g., man, pig), but teeth which are subject to much 
heavy wear have in the course of ages, by natural selection, acquired 
long crowns which last longer; such teeth are called hypsodont 
(e.g., the cheek teeth of sheep, horses, elephants). A further develop- 
ment of this kind leads to such teeth as the lower incisors of the 
kangaroo and the molars of the dugong, in which the crown goes 
on growing for a long time after the eruption of the tooth, but 
eventually a closed root is formed. Lastly, as a perfection of 
hypsodontism, we have persistent growing teeth, as in :— 


The dermal spines of pristis, 

The wpper meisors of the hyrax and elephant, 

All the ancisors of rodents and the aye-aye, 

The canines of suina, tragulidee, and cervide, 

The icisors and canines of the hippopotamus, 

All the teeth of the edentata, wombat, and many rodents. 
The habit of male animals of fighting among themselves to 


obtain the females has led to the development of teeth for the 
purposes of sexual warfare, as 1n :— 


Raia clavata, 
Narwal and ziphoid cetaceans, dugong, 


Suina, tragulide, camel, cervidee, stallion, monkeys: 
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In some animals the above functions are either not required or are 
met in other ways. Thus horny plates serve in :— 


Lamprey, myxine, bdellestoma, 

Tadpole, turtle, tortoise, rhamphorhynchus and pteranodon (?). 
All birds, 

Ornithorhynchus, dugong, manatee, rhytina. 


Lack of use leads to degeneration of teeth, as seen by the 

rudimentary teeth of :— 

Bdellestoma, myxine, sword-fish, the larval sturgeon, 

The egg-eating snake dasypeltis (rac/iodon), 

The ornithorhynehus and the mystacoceti, 

The milk teeth of many animals (see list), 

The second set of the odontoceti, 

The tusks of the female narwal and dugong, 

The canines of the female suina, tragulids, deer and horse, 

The incisors of armadillos, manatee, narwal, rhinoceros, 


The molars of tarsipes, vampire, aard-wolf and carnivorous 
carnivora (wpper), 


The first premolars in many earnivora and ungulata. 


The edentulous jaws of :— 


The adult sturgeon, the pipe-fish and hippocampus, 
The toad and lower jaw of the frog, 

The echidna, 

The manis, rhytina, mutica and mystacoceti: 

All modern birds. 


The narwal, sword-fish, and earp have teeth, but not in the 
buccal cavity. 
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Tooth succession. 
Fishes have continuous succession (Polyphyodont). 
Reptiles have continuous succession (Polyphyodont). 
Birds (extinct) had continuous succession (Polyphyodont). 
Mammalia have two sets (Diphyodont), 


sometimes only one set (Monophyodont). 


Possibly in Mammalia there may also exist traces of a Pre-milk 
set and a Post-permanent set. 


In all cases (except in Teleost fishes) there is a common tooth 
band extending all round the jaw, and giving off one, two, or many 
sets of teeth from its outer (labial) surface. 


In Mammalia the milk set is usually well developed, but in some 
it is more or less suppressed. Thus the milk teeth may :— 


ace alleuioa 2) ear ea. ot hee eee Whales: 

Last till full growth is reached . . . Horse. 

Last till animal is half-grown .. . Man. 

Only a few be formed and functional . Hedgehog. 
Be erupted, but soon lost . . . . . Bears. 

Be calcified, but not erupted . . . . Elephant seal. 
Be formed, but not calcified . .°. . Shrew. 

Not beatormed atoall >. = . .Sloths. 


Sometimes “ permanent” teeth are shed in adult age, as in Dugong, 
Kangaroo, Wart-hog. 


In many ungulata, carnivora, and insectivora the first tooth behind 
the canine is small, cut late, lost early, and has no successor, and it 
is doubtful if it is a milk or a permanent tooth. 


The permanent molars are thought by some to be milk teeth, by 
others to be permanent teeth, and again by others to be a fusion from 
both sets. 


The milk dentition resembles the permanent dentition. 


Hence milk molars resemble permanent molars and not pre-molars, 
and carnassial teeth are found in milk dentitions. 
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But sexual teeth are ill-developed in milk dentitions, and in the 
following animals there are other differences :— 


Orycteropus has heterodont, rooted milk teeth and homodont 
persistent growing permanent teeth. 

Chiroptera have small hook-shaped milk teeth and heterodont 
permanent teeth. 

Aye-aye has lemurine milk teeth, and a rodent permanent 
dentition. 

Wombat has rooted milk teeth with canines, and a rodent 
permanent dentition. 


The theories to account for mammalia having two sets are :— 

1. Descent from polyphyodont ancestors and loss of the extra sets. 

2. That a folding of the tooth band and crowding down of some 
teeth has resulted from the shortening of the jaw of an originally 
monophyodont animal. 


SOME DETAILS ABOUT THE MILK TEETH OF MAMMALIA. 


MARSUPIALS. 


According to Wilson and Hill the Functional set ave the Permanent set, and 
the Milk teeth are in various states of reduction. 


Wombat. . . . , ++} Milk teeth. Lost early. 


Ovi 
Other Views. 
Kukenthal and Rose . Functional Mixx teeth and rudimentary PERMANENT. 
Woodward (didelphys) Rud. Pre-mMitk; Funct. Minx; Rud. PERMANENT. 
Timms (didelphys) . Rud. Mitx; Funct. PERMANENT; Rud. Post-PEerm. 
Leche (myrmecobius). Rud, Pre-mink ; Funct. Minx. 


EDENTATA. (Monophyodont.) 
But in 
9-Banded Armadillo . Milk teeth till nearly full size. 
7 Rudimentary, calcified, heterodont, unerupted 
‘4 milk teeth; plici-dentine, non-persistent growth. 


UNGULATA. (Typical diphyodonts.) 


In many dm, (pm, ?) has no successor. 

Timms found a pre-milk tooth wm the pig. 

Phecocherus sheds m,, pm;, m,, pm, of its permanent set. 

Proboscidia . . . . . (diphyodont). 

Dinotherium : 3 > milk teeth, followed by 7 > : 3 permanent. 

Mastodon, the milk molars often persist and the premolars do not erupt. 

Hlephants, the milk incisor is followed by a persistent growing tusk. The 
3 milk molars and 3 permanent molars erupt one after each other, 
There are no premolars. 


Orycteropus . 


Hyrax has Sta milk teeth, followed by ee permanent. 
SIRENIA. 
Dugong . . . . . Milk tusk only. (2nd Incisor ?) 
2, 0,0 Milk teeth. Perpetual succession of molars, 
WINALL CC. tae ie ec arat ea 


3.13 dla Elephant. 
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CETACEA., 


Milk teeth persist all life. 


CARNIVORA. 


In many dm, (pm, ? 


Felide . 
All others. 


Bear 
Fissipedia 


Otaria . 


Phoca Greenlandica . 


Cystaphora proboscidia 


Walrus. 

RODENTS. 

Squirrel 

Hares . 

Rabbits 

Mouse 

Beaver 

Guinea Pig .. 
Dasyprocta | 


Ctenodactylus 
Hystrix 
Rates ~ 2 
Hydromys 
INSECTIVORA. 
Galeopithecus 


Hedgehog (erinaceus) 
(Comaikenvhey he eee 
Shrew (sorex) 


Mole (talpa) . 


Centetes 
Hemicentetes 
Macroscelides 
Tupaia 


CHIROPTERA. 
Milk teeth ill-developed. 


Functionless. 
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(Monophyodont.) 


Permanent rudiments unerupted. 
Typical diphyodonts.) 
has no successor. 


_—— 


ate 
3 io Milk teeth. 
+7 3 Milk teeth, 


. Loses milk teeth early. 
: ian degenerate milk teeth. 


= + ae Milk teeth. Last a few weeks. 
= ; eh Milk teeth. Last a week. 
oO Oo 
- a = Milk teeth. Lost in utero. 


. 4 Milk teeth and 2? Lost at birth. 


(Few milk teeth.) 


. diy diy dis 


_ diz diy dm; ding dmg | git lost in utero. 
diy dm, dmy — (diy 
. diy dis dm, dmy dm | dig and dms lost in 18 days 
diy dm, dm» (non-persistent growth). 
5 olin 
ris | 
ae Last till half grown. 
dm 
; A Lost in utero. 
dm 
dm 
. Monophyodont 
(Diphyodont.) 
203 Milk teeth. Cutlate. Work with true molars. 
203 dis lost early. Resemble premolars. 
125 1 1234 
- —— Milk teeth. Those in italics functionless. 
uaa ctionless 
123 1 1934 : 
Om Milk teeth, os , ¥ 
23 Lt Bh 4 
— - —— All uncalcified. 
4 
123 1 1234 
=e = Milk h. Lost early. 
(es 1 toga nee y 
dm; has no functional successor, and is retained 
dm, late; dmsz is two rooted and molariform., 


. Have good functional milk teeth. 


Often wnerupted. Some persist with 


the permanent teeth, and are of very simple form, e.g., Vampire. 


PRIMATES. 


Aye-ay6 . +» «s - 


(Diphyodont.) 
212 
Milk teeth. 


9 9 


a 4 


Lost early. 
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Acro-dont 
Pleuro-dont 
Haplo-dont . 
Proto-dont . 
Tricono-dont 
Tritubercular 
Buno-dont 
Seleno-dont 
Lopho-dont, 
Bilopho-dont 
Brachyo-dont 
Hypso-dont. 
Homo-dont . 


Hetero-dont 


Monophyo-dont 


Diphyo-dont 


Polyphyo-dont . 


Micro-dont . 
Meso-dont 


Mega-dont 


Orthognathous . 


Mesognathous . 


Prognathous 
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GLOSSARY. 


Teeth as in 


Hel. 
Iguanodon. 
Dolphin. 


Dromotherium. 


Triconodon (Leopard Seal). 


Spalacotherium. 
Pig, Man. 
Sheep. 
Elephant. 


Tapir. 


Pig, Man, Mastodon. 


Horse, Elephant. 
Dolphin. 

Pig, Man. 
Dolphin. 

Pig, Man. 
Shark. 
Anglo-Saxon. 


Nigger. 


Aborigines, Monkeys. 


Huropeans. 


Horse. 
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The many species of mammals are grouped into genera, and they 
into families (sometimes divided into sub-families), and they again 
into orders (often divided into sub-orders), and they into the 
two great Sub-classes of the ClIASS mammalia, according as 
they have structural characteristics in common. 

It is only with the dental characteristics of each class, order, 
family, and occasionally genus, that we are concerned, and to illus- 
trate these characteristics the dentitions of typical species are selected 
for description. In addition to this, certain aberrant dentitions of 
special species are described. 


In describing a dentition, attention must be directed to :— 


ik. 
2. 


“10 Ol P © 


The situation of the teeth. 
Their form and number. 
(If heterodont, the salient characteristics of each group of teeth.) 


. Their structure. 

. Their method of attachment. 

. Their succession. 

. The shape and movements of the jaws. 
. The functions of the dentition. 


The classification here adopted is that of F. EK. Beddard in his work on 
“Mammalia” (Macmillan & Co.), 1902. 
Mammalia. 


Hair-clad vertebrates, with cutaneous glands in the female, secreting 
milk for the nourishment of the young. 


Ihe 
2. 


“ID OH oo 


Teeth on the premaxillary, maxillary, and mandibular bones. 
Heterodont, 3 + $3, highly specialised. 
Incisors = teeth on premaxillary bones and the corresponding 
teeth on the mandible. 
Canines = the tooth immediately behind the maxillary-premaxillary 
suture, and the mandibular tooth biting in front of it, or 
The large prominent tearing teeth placed at the angle of 
the mouth. 
(The two definitions usually indicate the same tooth.) 
Premolars = cheek teeth having milk predecessors. 
Molars = cheek teeth behind the premolars, having no milk 
predecessors. 


. Structure, enamel, fine-tubed dentine, and cementum. 
. Attachment by socket (gomphosis). 

. Two sets of teeth (diphyodont). 

. The shape and movements of the jaws vary much. 


Comminution of food and combat mainly. 
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Prototheria (péros, first, earliest, + Onp, a wild beast). 


Mammals with no teats, but with a temporary pouch in which 
the young are hatched or placed after hatching ; oviparous. 

Echidna (Australian spiny ant-eater) is edentulous. 

Ornithorhynehus (duck-billed platypus) has horny plates, and 
rudimentary multituberculated teeth above them when young. 


Compare the position of rudimentary teeth in Dugong, Myxine, and 
Ornithorhynchus. 


Eutheria («, noble, + @piov, a wild beast). 


Mammals with teats, mammary glands of sebaceous type; vivi- 
parous, with a small ovum. 


Marsupialia (marsupiwm, a pouch, bag). 

Mammals with furry integuments; angle of lower jaw nearly 
always inflected; teats lying within a pouch, in which the young 
are placed ; young born in an imperfect condition. 


1. Teeth on the maxillary, premaxillary and mandibular bones. 


or sometimes more. 

3d. Tubular enamel, fine-tubed dentine and cementum. 

4. Socketed attachment. 

5. Diphyodont, but the milk dentition is reduced to one functional 
tooth (the last milk molar) and a varying number of rudimentary 
teeth. 

6 and 7. Vary. 

(Marsupials are sometimes classed as a separate sub-class, the 
Metatheria, and not as an order of the eutheria.) 


Diprotodontia (6, two, + mparos, fore, + dda, tooth). 

Herbivorous marsupials, with a pair of strong lower incisors. 

1. 3. 4. 5. As in Marsupialia. 

2. Heterodont. 
Incisors, {, the lower being hypsodont, large and procumbent. 
Canines, small or absent. 
Premolars and molars, with broad, ridged tops. 

6. Narrow jaws. 


7. Herbivorous. 
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Macropodide (long-footed). 
Leaping marsupials. 


Macropodine. 


Maeropus (including Halmaturus), Kangaroos and Wallabies. 


M. ruficollis ) The lower incisors are very hypsodont and can 
M. benettii be approximated. Pm, pushes out dm, and 
M. agilis pm,. 
Potoroine (Hypsiprymnine, kangaroo rats). 
Bettongia. 


The first upper and the lower incisors are of 
B. leseuri pm; 


Heeainerdi persistent growth. are large blade-shaped 


pms 
teeth, and push out dm, and pm,. 
Compare the lower incisors of man, lemurs, kangaroos, and rodents as to length. 
Thalacoleo was thought to have been carnivorous till the herbi- 
vorous kangaroo rats were found. 


Phalangeride. 
Phalangerine. 


Trichosurus. 
T. vulpecula (Phalangista vulpina, Brush - tailed opossum). 
Typical diprotodont. 
Petaurus (flying phalangers). 
P. breviceps. 


Phascolarctin® (fdoxeros, a leather bag, + dpxros, w bear). 


P. cinereus (Koala, woolly bear). A vodent-like type of dentition. 
Diet is eucalyptus leaves. 


Phascolomyin® (fdoxwdos, « leather bag, + pis, ~ mouse). 


Wombat, + + +; all the teeth are of persistent growth; there 
are no tubes in the enamel, the layer of cementum goes all round 


the teeth; the milk dentition is } + -;; the condyle is transverse. 
Compare the dentitions of rodents, aye-aye, plascolarctos cinereus and wombat. 


Tarsipodine. 
Tarsipes has rudimentary molars, Diet, nectar and insects. 
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Polyprotodont (7odvs, many, + mpetos, fore, + ddSovs, tooth). 
Carnivorous or insectivorous marsupials, with four or more upper 
incisors. 
1. 3. 4. 5. As in marsupialia. 
2. Heterodont. 
Incisors, ame and small. 
Canines, well developed. 
Premolars and molars, sectorial or multituberculated, but primi- 
tive in form. 


6. Moderately stout jaws. 
7. Carnivorous Or insectivorous. 


Dasyuridze (Saovs, rough, + ovpd, tail). 
Thylacinus (Tasmanian wolf). (Ovrak, a pouch, + Kvov, a dog.) 


Thylacine, 4 + 34. The dentition is very similar to that of the 


dog, but the teeth are more numerous and of a more primitive 
pattern. 
Compare the dentitions of the dog and thylacine. 


Sareophilius (diabolus). 
S. ursinus (Tasmanian devil) is carnivorous. 


Dasyurus. 
D. viverrinus is insectivorous. 
D. maculatus iS Garnivorous. 


Phascologale (ddackdos, a leather bay, + yadn, a weasel). 
P. apicalis is insectivorous. 


Myrmecobius (Banded Australian ant-eater). 


M. fasciatus, ? 132. Many sharp cusped teeth. Diet, ants. 


Didelphyidz (6-, two, + dedpus, a womb). 
Didelphys (Oposswms). 
D. azara ++ 24. Insectivorous and carnivorous. 
Peramelidee (Bandicoots). 
Perameles. Insectivorous and herbivorous. 
P. obscura. 


Notoryctide. 
N. typhlops (Australian mole). Diet, ants and insects. 
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Edentata (edeniatus, toothless). 


Xenarthra (Eds, strange, + dpOpov, a joint (vertebral) Ny 
Myrmecophagide (Mutica (unarmed); Ant-eaters). Edentulous. 
Myrmecophaga jubata (Great ant-eater). Edentulous. 


Tamandua is edentulous. 


Cyeloturus is edentulous. 
Compare the ant-eating tamandua, echidna, orycteropus, and myrmecobius. 


Bradypodid (8padvs, slow, + rods, a foot). (Sloths.) 
1. Teeth on maxillary and mandibular bones only. 
2. Homodont, #, conical, persistent growing. 
3. Fine tubed dentine and cementum, no enamel; the pulp cavity 


is widely filled with vaso-dentine. 
Note.—An enamel organ is formed. 


4. Gomphosis. 

3. Monophyodont. 
6. Stout jaws. 

7. Herbivorous. 


Bradypus (Z'hree-toed sloth) is typical. 
Choleepus (Zwo-toed sloth) has one tooth larger than the rest. 


Dasypodidee (Sacvs, rough, + rots, a foot). (Armadillos.) Similar to 
last, but there is sometimes an incisor; there are more teeth, and traces 
of a milk dentition; omnivorous. 


Tatusa. 
T. peba (Nine-banded armadillo) is diphyodont. 


Dasypus. 
Peludo (Siz-banded armadillo) has rudimentary incisors. 
Priodon had nearly one hundred teeth. 


Megatherium (extinct) had grooved molars, and vaso-dentine and 
vaso-cementum as well as hard dentine. 


Glyptodon (extinct) had grooved molars. 
Compare the grooved teeth of glyptodon, orycteropus, rodents. Also snakes. 
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Nomarthra (véuos, normal, + cpOpov, a joint). 


Oryeteropus (dard vark, earth-pig, Cape ant-eater) is heterodont, 
diphyodont, has rudimentary incisors, and the teeth are made 
of plici-dentine. 


Manis (Scaly ant-eater, Pangolin). Edentulous. 


Ganodonta, (yivos, brightness, + d50vs, a tooth), 


Extinct ancestors of the edentata; had incisors and canines, and 
enamel on their teeth, which were triconodont and_ brachyodont. 
The teeth of later specimens were fewer in number, had less enamel 
and were more hypsodont. 


Ungulata (ungulatus, having claws or hoofs). 
Terrestrial, vegetarian, hoofed animals. 


1. The teeth are situated on the premaxillary (not in the 
ruminants), maxillary, and mandibular bones. 


2. Heterodont; % °° + 4 3. 
oO 


o 


Incisors in the upper jaw are often small or absent; in the 
lower jaw they are usually procumbent. 
Canines are usually small or absent, but they may be large in 
the males. 
Premolars and molars are broad topped, ridged, hypsodont, and 
well developed. 
3. Enamel, dentine and cementum, of which latter there may be 
a thick layer over the crown. 
4. Gomphosis. 
5. Diphyodont, milk teeth retained a long time. 
6. The jaw is slender and long, and the condyle is globular, to 
allow of free movements. 
7. Herbivorous. 
Compare with carnivorous carnivora (felide). 


The earlier extinct sub-orders of Ungulata had brachyodont and 
bunodont teeth, small canines and the full mammalian formula, the 
teeth being in a continuous row. Later sub-orders had large canines, 
hypsodont and lophodont teeth. 


Proboscidea (apo, before, + Bookew, feed, graze). 
Large vegetable-feeding animals, with the nostril and upper lip 
drawn out into a long proboscis. 


46 
Elephantide. 


Mastodon (uaortos, breast, + ddovs, a tooth). 


There are many species; some have upper and lower tusks, 
coated with enamel in stripes; the milk molars often persist 
throughout life; the molars have few ridges and little or no cementum 
on the crowns. 

Elephas. 

Incisors only in upper jaw, of persistent growth, composed of an 
enamel tip, a coating of cementum, and a body of dentine (ivory), 
which has less lime salts (64% instead of 72%) than other dentine, and 
marked secondary curvature of the fibrils, rendering it strong and 
elastic. 

Molars 3, erupting one at a time; hypsodont, polylophodont, with 
the long enamel-covered ridges or cusps bound together with 
cementum. 

There is a milk incisor and = milk molars, which erupt one by 
one before the permanent molars. 

EB. africanus has fewer ridges on its molars, and these are broadest 
in the middle, diamond shaped. 

E. indicus has more ridges (up to twenty-seven), and each is of 
the same width all across. 


Compare the molars of man, pig, wart-hog, elephant, and capybara. 


Dinotherids (Sewos, mighty, + Onpiov, wild beast). 
Dinotherium has lower tusks only; milk molars, 3, which are 
displaced by premolars, 2; these latter and the molars “h being in 


place at the same time. They are bi- or tri-lophodont, brachyodont, 
and have no cementum on the crowns. 


Hyracoidea (pag, a mouse). 
A group standing between the ungulates and rodents in character. 
Hyrax (Procavia, coney). 

The upper incisor is of persistent growth; behind it is a pad of gum, 
in which may be found the remains of two unreplaced temporary 
incisors. 

The lower incisor is long and procumbent. 

The canine is probably a retained milk tooth. 

The premolars and molars are ridged like rhinoceros. 


Compare the dentitions of sheep, rodents, and hyrax. 
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Perissodactyla (odd-tocd). 
Premolars and molars are lophodont and similar in pattern, 


Equide. 

Incisors have an infolding of the tissues at the tip, called the 
“mark”; this is worn off the outer incisor by the age of 
twelve years. 

Canines are small in the stallion, rudimentary in the mare. 

Premolars and molars are hypsodont. 


Tapiride. 
A very primitive group of mammals with bilophodont, brachyodont 
teeth. 


Rhinocerotide (fi, nose, + xépas, a horn). 
The incisors and canines are small or absent. 


Compare the pattern on the molars of tapir, rhinoceros, horse, or of 
orohippus, myohippus, protohippus, equus. 


Artiodactyla (even-toed). 

The premolars are simpler in pattern than the molars, which are 
bunodont or selenodont. The lower canines resemble and range with 
the incisors. 


Group I.—Suina.—Bunodontia. 


Hippopotamide. 

$+%4%; incisors and canines are of persistent growth, and used 
for rooting up plants. 
Suide. 

Sus. 


Incisors are Small and procumbent. 


Canines are large in the male and of persistent growth; round and 
striped with enamel in the upper jaw, and triangular, with enamel 
on the front surfaces only, in the lower jaw. 


Molars, bunodont, brachyodont, and the last is larger than the first. 
8. serofula is typical of suide. 

Phacocheerus (fakds, a wart, + xoipos, a hog) (wart-hogs) shed some 
of the permanent teeth. Canines large in both sexes; the third 
molar is very large. 

Babirussa have long, enamelless canines. 


Potamocherus (fed fiver hog) is similar to phacochcerus, 
H 
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Dicotylidze (Peccaries). 
D. tajeu (Collared peccary) has smaller canines. Typical suide. 


Extinct ungulates. 
Anopletherium had forty-four teeth, no diastema, and a gradual 
transition in pattern from the incisors to the molars. 


Oreodon.—The lower canine is the fifth tooth from the front and 
bites behind the upper canine. 


Group 2.—Ruminantia.—Selenodontia. 


~ Have no upper incisors; small or no canines; crescentic ridges on the 
lower molars (selenodont). A dense pad of gum occupies the place 
of the upper incisors. 


A. Tragulina (Chevrotains). 
Tragulide. 

Small hornless deer, nearly allied to the Suina. They have large, 
persistent growing canines (in the males) and sharp-edged brachyodont 
premolars. 

T. javanicus. Note the differences in male, female and 

African chevrotains. young animals. ‘T'ypical tragulide. 


B. Tylopoda (ridos, knob, padded, + rods, a foot). 


Camelide. 
Incisors +, of which tie are lost very early. 
Canines tb stout, and stand well apart from the other teeth. 


C. Pecora, 


Cervidee (cervus, a stag, deer). Solid-horned ruminants. 


° + % 3, small canines, brachyodont molars. 
o « 


Elaphodus (Michie’s deer) 
Cervulus (Muntjac) 

Hydropotes inermis } 
Mosehus moschiferus § 


have small antlers and long canines. 
have no horns and large canines. 


Giraffidee have no canines and small horns. 
Bovid# (0s, an ov). Hollow-horned ruminants. 


No canines, hypsodont premolars and molars. 
Antelopes, Oxen, Sheep. 


Compare the length of the molars of man, tragulide, horse, dugong, wombat. 
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Sirenia. 


Aquatic mammals nearly related to the Ungulata. 


Dugong (Halicore) has horny plates. 

Incisors rudimentary in the lower jaw and situated under the 
horny plates. In the upper jaw the incisor is of per- 
sistent growth in the male, rudimentary in the female. 

Canines absent. 

Premolars and molars 2, conical, growing from open pulps, which 
eventually close. Some teeth are shed in old age. 

There is no enamel on the molars, and only on the front of the 
male tusk. 

The milk dentition is reduced to one incisor. 

The diet 1s sea-weed. 


Manatus (J/anatees) have horny plates. 


7) 


Incisors 5, rudimentary; canines absent. 


Molars and premolars bilophodont, brachyodont, and of unknown 
number. Succession from behind. 


Compare the movement of molars in elephant, manatee, wrasse, man. 


Straight enamel prisms ; remains of vascular canals in the dentine. 
Milk dentition 29 2. 
oy Laie 


Diet, sea-weed. 


Rhytina. Hdentulous; had horny plates. 
Diet, sea-weed. 


Compare the dentitions and diet of chelonia, rhytina, dugong, ruminants. 


Cetacea (kijros, a whale). 
Aquatic mammals of fish-like form. 


Mystacoceti (uriarag, upper lip (moustache), + kyros, a whale) (whalebone 
whales), 
Kdentulous (many rudimentary teeth of heterodont form); diet is 
small crustaceans. 
Whalebone is hardened epithelium covering long papillae growing 
from the palate; it is therefore homologous with enamel, and not 
with complete teeth. 


Balenopteride (rorquals). 
Balenide (right whales). 


ae tho cnet nee! . 
stare ing topes 


if . a 
ry 
2 
* 
i . 77 
if 4 -* : 
) 
5, os 
; 
i 
orig 
- 
= = 
. 
oe 
* a + 
+ 
* 
7) 
- 
~ 
$5 * 
+e ? 
! 
‘ 
. 


i. 


@ 
"mh AMS 


. ae 
_ 
a. 
» Pay. 


ey 


50 


Odontoceti (6Sovs, a tooth, + Knros, a whale) (toothed whales). 


1. Teeth on the maxilla and mandible. 
2. Homodont, conical, often very numerous. 


3. Enamel tips, cementum, dentine, the latter often very imperfect 
in structure. 


4. The sockets are often imperfect. 


5. The functional teeth are the milk set; rudiments of the 
permanent set often exist. 


Compare odontoceti and seals. 


6. Jaws long and narrow. 
7. Prehension, piscivorous. 


Physeteridz (puonrnp, a blow-pipe). 
Physterine. 


Physeter (Sperm whale, Cachalot), numerous slightly attached teeth 
in the lower jaw; rudimentary upper teeth. Diet is cuttle-fish. 


Ziphiine. 
Mesoplodon has one tooth on each side of lower jaw only, of 
peculiar structure, and curving over upper jaw. 


Delphinide. 

Narwal (Jonodon) has two small rudimentary teeth and two 
larger ones. One of the latter develops into a long tusk in the 
male animal. The mouth is edentulous. 

Compare tusks of dugong, narwal, suina. 

Orea (Killer, or Grampus) has about forty teeth. 

Phoezense (Porporses) have about one hundred teeth. 

Delphinus (Dolphins) have about two hundred teeth. 


Tarsiops 
Beluga have rudimentary permanent teeth, 
Globicephalus 


Zeuglodontide ((evyry, yoke, gown, + ddovs, a tooth). 


Zeuglodon had double-rooted, heterodont, numerous teeth. 
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Carnivora (carno, flesh, + vorare, eat). 
Quadrupeds of usually carnivorous habits. 


Fissipedia ((jissws, cloven, + pes, foot). 

Terrestrial carnivora. 

1. 3. 4. 5. As in typical Mammalia. 

2. Heterodont, +} if 3, 
Incisors Small and in a straight line. 
A diastema occurs in front of the upper canine. 
Canines large, pointed, well set, and far apart. 
Premolars and molars differ according to diet in each group. 

(Se are the “carnassial” or “sectorial” teeth. In the Asluroidea 
they are blade-shaped, with scarcely a trace of the inner cusp or 
“tubercle.” In the Cynoidea the blade and tubercle are both well 
marked. In the Arctoidea the blade is reduced and the tooth is 
wide topped.) 

6. Jaws short and sharp; the condyles are transverse cylinders and 
fit closely into their articulation, so affording a strong, pure hinge 
joint. 

7. Mostly carnivorous. 

Compare with Ungulata. 
ABluroidea (aidoupos, cat, + eidos, fornr). 
Carnivorous, carnivora. 


Felide. 
sales 
pigtail 
Premolars small, except carnassial tooth. 
Molars rudimentary in upper jaw. 
Carnassials very blade-shaped and large. 


Lion, Tiger, Leopard, Lynx, Jaguar, Cat are typical. 


Macroerodontide (extinct cats). 
Smilodon, sabre-toothed tiger; very large upper canines. 


Viverrids (viverra, a ferret). 
Small, long-headed carnivora with fuller dentitions. 


EKuplerine. 
Eupleres, small canines and teeth generally. Duet, worms. 


Viverrine. 
Viverra (civets), long jaws, rather dog-like. 


Arctictis (bintwrong) Tuberculated molars. Diet, mainly vegetarian. 
Paradoxurus 


oilends a lees 


a; | & er oA he Sa ie, ak mere 


Poe q a ; e. @ : 
a | 


. 
a 


~ 
rie haces >> 
ay 4 


' mst ecsptarh 
‘ 7 5Tea> basu 7 


e 
» 2 
eo ce 


y 
pisebie: 
nee 


Herpestine. 


Herpestes (mongoose). 


H. albicauda ta See jaws and less specialised teeth. 
H. ichneumon Diet, small mammals, birds, snakes, eggs.: 


Suricate, flat-topped teeth. Diet, vegetarian. 


Hyeeniz. Carrion feeders. 
Hyeena striata (striped hyena) eee stouter teeth, with 
Crocuta maculata (spotted hyena) large cingula. 
Proteles (Aard-wolf) has rudimentary molars. 


Compare molars of proteles and vampire. 


Cynoidea (kvav, dog, + etdos, form). 
Mixed feeders. 


Canide. 


i ae 


Sebetas. 
Premolars increasing in size from before backwards. 


Molars have tuberculated tops. 
Otoeyon (long-eared fox) has forty-eight teeth. 
Cyon (Canis primevus) has only m. 3. 
Canis is the typical member of the group. 
rie m DO) ., dmMs 
In the puppy the ‘“carnassial”’ teeth are rere 
Though the milk formula of all the carnivora is 3+} (except in 
. oq, @ : oh dim4 ” Sains : 6 ade 
felide, 37%), ib is Q,, that are missing, and so the last milk molars 
dmy4 


are named aay 


Arctoidea (dpxros, bear, + etdos, form). 
Largely vegetarian. 
Premolars and molars broad-topped. 
Carnassial teeth very poorly marked. 


Procynoidea (facoons, dc.). 


Nasu (coatt). 
N. rufa (ring-tailed coati). Diet, iguanas, worms and larve. 
lurus (panda). Diet, eggs, vegetables, insects. 


Cercoleptes (kinkajou). 
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Mustelidz (mastela, a reasel). 
(‘‘ Blood-thirsty robbers.”) Diet, small mammals, 
Meles (badger). 
Mustela (martens and sables). 
Gulo (glutton, wolverine). 
Putorius (weasel, ermine, stoats, ferrets, polecat). 
Mephites (skunks). 
Lutrine. 
Enhydris (Latrax, sea-otter). 
Latrax lutrix, Diet, crabs, sea-urchins, fish. 
Lutra (otters). 
L. vulgaris. 


Ursidea. 


Ursus. 
U. maritimus (polar bear). Diet, seals and vegetables. 


Melursus. 
M. labiatus (sloth bear). Small teeth, few incisors. Diet, fruit 
and ants. 
Pinnipedia (pina, a fin, + pes, foot). 
Aquatic carnivora. 
1. 3. 5. 6. As in Fissipedia. 
2. Incisors are reduced in number. 
Canines are large. 
Premolars and molars are reduced to primitive forms. 
Compare with sperm whale and dolphin. 
4. The milk dentition is rudimentary and functionless. 
7. Prehension, piscivorous diet. 
Otariids (ertdpior, a little ea’). 
Otaria (sea lions and bears, fur seals). 
O. Ursina (O. cineria). Almost haplodont teeth. Erosion is 


very common. 
Trichechide. 

Trichechus (walrus, morse, odobenus) has large persistent growing 
canines, composed of dentine covered with cementum, and used for 
turning over obstacles, clambering over ice, and fighting. 

Phocids (poxn, a seal). 
Phoea (common British seal). 
P. vitulina. Typical of the Pinnipedia. 
Halicherus. 
Stenorhynehus (ogmorhinus, leopard seal) has long triconodont teeth. 


Maerorhinus (elephant seal). 
M. leoninus. 
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Rodentia (rodere, to gnav). 


1. 4. As in Mammalia. 
2. Heterodont, +344. 
Incisors, long, curved (upper more than the lower), persistent 


growing, with sometimes grooved surfaces. 


Compare incisors of man, lemurs, horses, kangaroos, rodents. 


Canines always absent. 

Premolars and molars range from brachyodont, bunodont, to per- 
sistent growing, polylophodont teeth. There are often 
longitudinal grooves at the sides (infoldings of the enamel). 

3. Hard dentine, with enamel on the front (or front and sides) only 
of the incisors, cementum behind. The enamel in the persistent 
growing. teeth shows a pattern (different for each family); it is also 
sometimes pigmented. 

Compare distribution of tissues in iguanodon mantelli, gymnodonts, suina, 


elephants, rodents. 


5. Milk teeth few and rudimentary, or entirely absent. 
6. The eondyle and glenoid cavity are prolonged forwards and 
backwards to allow of gnawing. 


7. The obtaining of protected food; mastication. 
Diet, omnivorous, but mainly vegetable. 


Simplicidentata. Having one pair of upper incisors. 


Sciuromorpha (ckioupos, squirrel, + poppy, form). 


Anomaluride. 
A. beecrofti. 


Seiuridee (cia, shadow, + ovpa, tail) (squorrels). 


Seiurus. 

S. carolinensis (American grey squirrel) has brachyodont molars. 
Aretomys (marmots). 

A.monax (Quebec marmot, woodchuck) has brachyodont molars. 
Pteromys (flying squirrel). 
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Castoride. 


Castor (beaver) has persistent growing grooved molars, 
C. canadensis. 


Myomorpha (mvs, &@ mouse, + poppy, form). 
Gliridx (myoxride, dormice). 


M. glis has brachyodont molars. 
M. melitensis. 


Muridz. 
Murine. 


Mus (rats and mice). 
M. noviganus (4rown rat) has brachyodont molavrs, 


Hydromyine. 
Hydromys. 
H. chrysogater has only m. 3, which are brachyodont. 


Microtine (voles, water rats), 


Microtus (arvicole). 
M. amphibius (water rat) has persistent growing molars. 
M. glareolus (bank vole) has hypsodont molars. 


Sigmodontine. 


Crieetus (Hamster, pouch-cheeked rats). 
C. frumentarius has brachyodont, bunodont molars, 


Bathyergidz (8a6vs, deep, + epyov, work), 
Burrowing animals. 


Bathyergus (Cape mole rat, coast rat) has hypsodont molars. 
Dipodids (jerboas) have tubular enamel. 
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Hystricomorpha (WorpE, porcupine, + poppy, forin). 
Caviide. 


Hydrocheerus. 


H. capybara has large polylophodont, persistent erowine third 
molars, the cusps or denticles partly joined by cementum. 


Compare molars of pig, wart-hog, mastodon, elephant, capybara. 
Cavia. 


C. poreellus (ywined-piy) has tubular enamel. 


Dasyproctide. 


Dasyprocta (agoutis). 


D. agouti (yolden agoutv) has hypsodont molars and pigmented 
enamel. 


Hystricide. 


Hystria (vs, hog, + Opt&, bristle). 


H. cristata has brachyodont and grooved molars. 


Duplicidentata. Haying two pairs of upper incisors. 
Leporide. 


Lepus. 
Have two pairs of upper incisors, #, per- 
L. europeus (/ic) sistent growing molars and premolars, 
L. cuniculus (rabbit) | no pattern in the enamel, a rather full milk 
dentition, lateral movement to the jaws. 
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Insectivora. 


A rather primitive order of mammals. 


1. 4. As usual. 
2. Heterodont. 
Incisors, Small and procumbent. 
Canines, rather smali, often two-rooted, and may be placed in 
the premaxillary bone. 
Premolars and molars, primitive in pattern, but with elevations 
of the cingulum on the inner and outer sides, producing 


numerous cusps. 
3. In some the enamel is tubular, and in many the dentinal fibrils 


penetrate more or less into the enamel. 

5. The milk dentition is often much reduced, and many of the 
milk teeth are functionless. 

6. Jaws long and slender. 


7. Insectivorous. 


Compare dentitions of hedgehog, mycleridx, herpestes, myrmecobius. 


Insectivora vera. 


Erinacidz (W pattern molars). 


Gymnura has full mammalian dentition, and canine in _pre- 
maxilla. 
Erinaceous (hedgehogs). ‘The canine is small and two-rooted ; 
the first incisors are wide apart. 
E. europeus. ‘Typical of Insectivora. 


Tupaiide (W pattern molars). 


Tupaia. 
JT. javanica is typical of Insectivora. 


Centetidee (\ pattern molars). 
Centetes (tenrec) has a fourth molar when old. 


Hemicentetes. 
Ericulus. 
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58 
Potamogralide (\ pattern molars). 


Potamogale (aquatic). 


Chrysochloride (V pattern molars). 
Chrysoehloris (Cape golden mole). 


Macroscelidz (W pattern molars). 


Macroscelide (elephant nce). 


Talpidge (W pattern molars). 


VVVVVVVVWWW There is a calcified 


lt tehh Aw MOMM milk dentition. 
T. europea. ‘Typical mole. 


Talpa (mole). 


Myogale (desmans). 
M. moschata is aquatic. Typical Insectivora. 


Urotrichus. 


Soricidze (W pattern molars). 


Have large notched incisors, pigmented and tubular enamel ; 
the dentinal fibrils penetrate far into the enamel, and 
they have rudimentary unealcified milk dentitions. 


Soriculus (Indian shrew). ‘Typical shrew. 
Crocidura. 
C. eerulescens has white-tipped teeth. 


Crassopus fodiens is a water shrew with brown teeth. 


Dermopteria. 


Galeopithecids (flying lemurs). 


Galeopithecus volans has comb-like lower incisors, and a 
functional milk dentition. 
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Chiroptera (yelp, hand, + TTEPOV, W@ WING). (Bats.) 


1. 3. 4. As usual. 
2. Heterodont. 
Incisors Small and few. 
Canines large. 
Premolars and molars either many cusped or flat-topped. 
). Milk dentition rudimentary and often different from the 
permanent. 
6. Jaws, long. 
7. wither inseectivorous or frugivorous. 


Megachiroptera (frugivorous =hollow-topped molars). 
Pteropide. Some have bituberculate canines. 


Pteropus. 
P. hypomelanus. 
P. medius. Typical frugivorous bat. 
Cephalotes peronii. ‘The milk dentition does not resemble the 
permanent. Typical frugivorous bat. 
Cynopterus. 
C. marginatus has bituberculated canines. 
Cynonyeteris. (Harpyia ) 
C. duprena. ‘T'ypical frugivorous bat. 


Microchiroptera (mainly insectivorous=sharp cusped molars). 


Nycteride. 


Megaderma lyra. Diet, frogs. 


Vespertilionide. 


Plecotus. 
P. auritus (/ong-cared bat) shows temporary teeth. 


Phyllostomatide. 
Phyllostoma hastatum. ‘Typical insectivorous bat. 


Desmodus. 
D. rufus (vampire) has rudimentary molars. Diet, blood. 


Compare the molars of vampire, aard-wolf, seals, tiger, dog, man. 
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Primates. 


Hairy mammals with five digits on both limbs, provided with flat 
nails; teats thoracic. 


Lemuroidea (lemur, w ghost). 
ito. 4. 0.96, As usual. 
2. Heterodont, 3+ 3 3 
Upper incisors are separated. 


Lower incisors and canines are procumbent. 


The next tooth in each jaw is large, and functionally is a canine, 
though not called so in the lower jaw. 
Molars are sharp cusped. 


7. Omnivorous, but only small animals are eaten. 


Lemuride2. 


Indrisine (vegetable diet). 
Indris brevicaudata has only one lower incisor. 


Lemurine (true lemurs). 


Lepilemur. ‘'ypical lemuride. 
L. mustelinus. 


Lemur. 


L. varius (ruffed lemur). Typical of Lemuroidea. 
Galaginine (omnivorous). 


Lorisine. 
Nycticebus. 


N. tardigradus (slow Jlemur, slow loris). Typical of 
Lemuroidea. 


Cheromyidze (yelp, & hand, + pts, wa mouse). 
: | 0 3 ; 7 
Cheromys madagascarensis (aye-ayc), + ~ 4 3, has a rodent-like 
dentition, but a well-formed milk dentition. 


Tarsiid#@ (insectivorous). 


Tarsius spectrum ((a7'sia7). 


Adapis magnus (ertinct lemur) had forty-four teeth and no 
diastema. 


» 
‘ 


7 7. “4 woe. 
7 vie “(tre S4i l-es tndle® aA hen : 

\ ; " 
‘- x : eather 
(PCM lized etatarun GEStn. eG ee is 


« , ten oe ; - 
| . . itel .pAdaaigs 
i VOril Beer, Oa weary rie wi gerioont: ad 


ut Dare TELE 
iden Leceny Dh id _ 
ae 
rcuee 
P = Sone 2 \ ; 
4s eh e2nttang L:. Qep Case pgs ’ 1) " 10h 04 agend OM 
: * 7 a 
of (2S) Phen Prt oa = . 
; - - 
_ 4 7 
i eRe a ; ba \ese\ =“ Guha | Mae ee 
* Iori 
: . ae E _ ¥) «8 a& aT es © ahi 


. a 
a. WH tian? jan}. ygrd bate cerigal svhet ays aaj 


= oe 7 = a 


61 
Anthropoidea (man-like). 
Platyrrhine (broad-nosed New World apes). 


Hapalidz (marmosets), 54 345, three-cusped molars. 
Hapale. 
Midas (tdmarins). Typical of Hapald., 
M. rosalina. 
Cebidee, $7 3 3. 
Cebus (Capuchin monkeys). Roots of teeth not well separated. 
Ateles (spzder monkey) has oblique ridge on upper molars. 


Mycetes (howling monkey) has oblique ridge on upper molars. 
Pithecia. 


Catarrhine (narrow-nosed Old World monkeys), 34-3 +. 
Cercopithecide. 
Cercopithecine. 


Cereopitheeus has a rather small third molar. 
Maeaeus (baboons). The first lower premolar has the crown 
prolonged on to the anterior root. 
M. rhesus. Note pm). 
Cynocephalus (patio). 
P. porearius (chacma baboon). Typical of baboons. 


Semnopithecine. 


Simiidge (anthropoid apes). 

Veo eae Ucualk 

2. Heterodont, S+5% 
Megadont (dental index forty-four or over). 
The outer incisor is rather caniniform. 
There is a diastema. 
Canines are large, sexual, late erupted. 
Premolars three-rooted in upper and two-rooted in lower jaw. 
Molars increase in size backwards. Oblique ridge present. 

6. Jaw is square (molars converging behind) and prognathous 

(gnathic index above 103), The chin is retreating. 
7. Omnivorous. 


Compare carefully with man, 
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Hylobates (gibbons). Slender canines. 

Gorilla. The canine and third molar erupt at the same time. 

Chimpanzees (anthropopithecus troglodytes). Dentition the 
like man, especially in the milk dentition. 

Orang utan (sia satyrus) has long-rooted teeth. 


most 


Hominide. 


Homo. 


H. sapiens. 
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. Heterodont, 5 4+ 4 

Microdont in higher races. 

Incisors Similar in pattern and size. 

No diastema. 

Canines hardly larger than neighbours, not differing in sexes; 
erupt before second molar. 

Premolars single rooted, except upper first premolar. 

Molars decrease in size backwards. 


. 
. 
. 
. 


. Jaw is rounded (molars diverge backwards) and orthognathous. 


The chin is well marked. 
Omnivorous. 


In the lower races of mankind the :— 


Teeth are larger and more regular, 

Incisors are more oblique sided, 

Canines are larger, 

Wisdom tooth is better developed and has more room, 
Arch is more square in front, 

Jaw is usually more prognathous, 

Bite is more edge to edge. 


Facial angle (Camper's). 


The angle formed between two lines drawn :— 


From the middle of the auditory meatus along the floor of the nose, and 


rom the forehead between the supra-orbital eminences to the tips 
of the incisors. 


The more prominent the mouth, the smaller the angle will be. 
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Gnathie index. 


A more modern way of comparing the amount of mouth with the 
amount of brain. 

Basi-alveolar = the distance from the anterior margin of the 
foramen magnum to the margin of the alveolus between the 
incisor teeth (amount of mouth). 


Basi-nasion = the distance from the anterior margin of the foramen 
magnum to the suture between the nasal and frontal bone 
(amount of brain). 


Gnathie index = ee 
Orthognathus = gnathic index below 98. 
Mesognathus = o a Sis aren WLOSE 
Prognathus = _  anove 03: 


Compare dog, monkeys, man (young and old). 


Dental index. 
A way of comparing the amount of biting surface with the 
amount of brain. 


Length of teeth (biting surface) = distance from the mesial surface 
of the first premolar to the distal aspect of the last molar. 


Basi-nasion = same as before. 
Dental index = ae 
Microdont = dental index 42. 
Mesodont - % 3 
Megadont - 7 ,, 44 and over. 


The shape (crown, neck, root, and pulp cavity) of each human tooth 
must be learnt minutely and exactly, also the common variations of 
form. 


The arrangement of the teeth in the arch and their articulation 
must be learnt accurately and in detail. 


The “compensating curve of Von Spee” is the upward curve of 
the occlusal plane of the teeth in the molar region, which enables the 
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molars and incisors to occlude at the same time. It varies with the 


shape of the eminentia articularis. 


The movements of the jaws in mastication, and the anatomy of 
the muscles, ligaments, and bones which produce them, must also be 
learnt. 


A hinge movement occurs between the condyle and the inter- 
articular cartilage. 


A sliding movement occurs between the interarticular cartilage 
and the temporal bone. : 


When opening the mouth, both movements take place simul- 
taneously. 


The lower incisors do not move in the are of any circle (or, to 
put it in another way, the centre of the are of rotation shifts during 
the opening and closing of the mouth). 

.o) is) 


At the moment of coming in contact, the lower teeth are moving 
vertically upwards. 


In lateral movements the jaw rotates round one or other condyle, 
which condyle usually remains at its most posterior position. 


The other condyle moves forward and downward. 


Hence the teeth on the biting side move transversely, and on the 
non-biting side almost antero-posteriorly and downwards. 


The movements of the teeth are controlled by :— 
1. Shape of the eminentia articularis and glenoid cavity. 


2. The shape and size of the lower jaw (?.e., relative position 
and direction of the plane of occlusion and path of 
condyle). 


3. The ligaments, fascix, and neighbouring organs. 


4. The muscles. Hence the habitual movements ave largely 
voluntary, variable, and adaptable to circumstances. 


Compare with movements in tiger, rat, rabbit, ox. 


The shape and relations of the sockets, and the thickness and 
consistency of their walls, are to be learnt. 
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Preparation of Hard Tissues: 


LP 


2) 


Saw into thin slices. (Cut enamel with a diamond disc.) 


2. Grind on a earborundum wheel as thin as possible. 


Grind between two bits of ground plate-glass with pumice and 
water. 

Wash. 

Dry lightly on the hand. 

Mount in warm hard Canada balsam. 


Preparation of Soft Tissues. 


iy 
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Fix in Muller’s fluid, corrosive sublimate, or 2° formaline, ete. 
Harden in 80% alcohol. 

Dehydrate in absolute alcohol. 

Stain in borax carmine, ete. 

Clear in oil of cloves. 

Imbed in gum mucilage, paraffin, or celloidin. 


Cut. 
Mount in Canada balsam or glycerine jelly, ete. 


If preferred, the sections may be stained, dehydrated, and cleared 
after being cut, instead of before. 


Preparation of Hard and Soft Tissues together. 
Weil’s Process. 


Saw a fresh tooth into four pieces, under water. 
Fix in 2% formaline. 


. Wash. 
PHarden in 80% alcohol. . . . : . . about 12 hours: 
* in 00% al 2 ee ee Peg eee 
‘ i iy Me meesages oe ee he ee EA: 
jy ee UG an aa 
. Stain IN alcoholic borax carmine. . ; ‘s 3 weeks. 
. Fix the stain with 70% alcohol and $% HCl : yl 2 hours: 
. Dehydrate in Ca, Te Saar Lae eo nae es 
. in absolute % ar ea ee: ee 
MGlCnreIOINOnCIOVES) 2) 15 Yon on oe a ety yey 
. Wash in xylol. 
woCtcainesviGlee ee | |. ee ol day. 
. Imbed in a weak sol. of Genes hate ee , 2 days. 
Piet ourOus . ,, arr ee ae 
, in thick Canada balsam at 70° Ce eee Gay: 
tele bay ales 7, : OO Orie. ee , 2 days. 


. Grind when cool and brittle. 
~ Mount in Canada balsam. 
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Hopewell Smith’s Process. 


1. Remove the apex from a fresh tooth. 
Fix in 2% formaline ee re ee POUue ™ ledam 
3. Harden in 84% alcohol ay 7 20adaye: 
4. Wash in normal salt solution (6%), dry and 

protect the soft parts with collodion. 


bo 


pmebocaicityaiie arc COr U7 Ol. ee, mn 15 hours. 
6, » models jecrces tron bUN Go 2 e's. AAU CRESS) Lay 
ie 5 add, loos¢ G@ pure INO, again: EAA ee 
8. Neutralise in lithium carbonate (6 grs.—l oz.) re 1 ,, 
9. Wash in distilled water. 
10. Imbed small pieces in gum mucilage. .. a Les) ae 
11. Freeze, cut, and float off sections on water, 

stain. 


12. Dehydrate, clear, and mount. 


Muller’s Fluid. 


PireuroiminberOte PObash. Apuns. 1, 2) 2 a ie) no 25 parts. 
Sulphate of Soda SRO Baha oo aes 1 part 
ye eee ee enews eo LOO arte: 


Chromie Acid Process. 


1. Place the tooth in half a pint of— 
Chromic acid . + volume. 


Nitric acid . . 4 9 
Water . . 100 volumes. 
2. Change frequently . . . . . . .- 3-4 weeks. 


Wash thoroughly. 
Imbed in paraffin, cut, stain, etc. 


Imbedding. 
Gum Mueilage Imbedding. 
SP atye:e 
2. Wash in water. 
3. Imbed in—Gum mucilage, 5 parts. 
Syrup, oe ee eae Oe NOK, 
4. Place on a microtome and cover with mucilage. 
). Freeze, cut, and float off sections on water, 
6. Stain, dehydrate, clear, and mount. 
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Collodion Imbedding (for large objects). 
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Dehydrate in absolute alcohol. 

Soak in a mixture of equal parts of aleohol and ether. 
Place in a very thin solution of collodion. 

Place in a thick “ 2 % 

Allow the solution to evaporate slowly. 

Remove the object to 30% aleohol to harden. 

Cut with a microtome. 

Stain and dehydrate. 

Clear in cedar oil (not oil of cloves). 

Mount. 


The time taken will depend on the size and permeability of 


the object. It is better, when possible, to make cuts in the 
specimen to hasten penetration. 


Paraffin Imbedding (for small objects and very thin sections). 


ile 
. Clear in cedar oil. 

. Place in melted paraffin (45° C.) till saturated (1 hr.). 
. Cool rapidly. (To prevent crystallisation.) 


bo 


ee Cee 


Dehydrate. 


Mount on a microtome and eut. 
Warm and wash out paraffin with naphtha. 
Stain, clear, mount. 


In either method the object may be stained in mass _ before 


imbedding, if preferred. 


Stains. 


Aleoholie Borax Carmine 


i 
De 


Is a general stain for staining large pieces of tissue. 


Place in the stain till saturated . . . . 2-4 weeks. 
Place in acid alcohol to fix the stain oe 6 LD hours, 
Dehydrate in 90% and 100% neutral alcohol 12 hours each. 


Acid Alcohol :—70 % alcohol and two drops HCl to a test-tube full. 


Silver Nitrate 


is 
2, 


3, 


Is used to stain intercellular substances and show up the 
outline of cells. 

Wash the fresh tissues in distilled water. 

Place in 1% AgNO, in the sunlight till of a whitish-grey 
colour, 

Wash and mount at once. 
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Heematoxylene. 

For staining nuclei. 

. Place the section in a dark sol. of heamat.. .. +, hour. 
2. Wash well in water. 

. Dehydrate in absolute alcohol . . . . . +. 10 mins. 
. Clear in cedar oil and mount. 


To counter-stain with eosin, add eosin to the absolute 
alcohol used for dehydrating; this gives a very useful double 
stain. 


fat 


H= CO 


Mummery’s Iron and Tannin. 
For staining nerve endings. 


1. Wash the sections in water. 

4. Place in liquor ferri perchloridi.. . . . . . 24 hours. 
3. Wash quickly and thoroughly. 

4. Place in tannic acid (2 grs.—6 c.c. of water). .5-10 mins. 


5. Wash in water, dehydrate, clear, and mount. 


Golgi’s Method. 
For staining calco-globulin. | 
1. Place the sections in a mixture of— 


2% sol. potassium bichromate, 8 parts. 
1% sol. osmic acid, a. we eeroune 


4. Remove to 0°5 % AgNO, (in the dark) . . . 1 day. 
3. Dehydrate, clear, and mount in gum dammar. 
Underwood’s Gold Chloride. 
For staining intercellular tissues and canals. 


1. Grind section. 

ies astivinek 7 NaCl. 

3. Neutral 1 % sol. of AuCl, (oe ine dark) ee | Jehour. 
4. Wash in water (ear Vee Geli waren 
oe acme sol, of tormiclacid( _,, eh 1 hour. 
6. Wash in cold water. 

¢. Dry and mount in glycerine jelly. 


To Stain Bacteria. 


1. Place the sections in a strong alcoholic gol. of 
Pome aNeviCioisie Um) tape. Poti | be. | 2) Srming, 


Pee Vostoine Gram solution 4 » 4... 9 | . 3 
3. Wash in absolute alcohol till differentiated. 
4. Clear and mount. 
Gram Solution :— 
FOOINGi ee) ae ee oo 1 part 


oh) 


Potassium iodide 5 . 2 parts, 
Vaccum ene ee on UO 
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Toeshow .— 


Enamel Prisms. 


Grind and mount unstained. 


Transverse Strise of Enamel Prisms. 
1. They may be slightly seen in ordinary ground sections. 
2, Grind a section, wash it in weak HCl, and stain with 
carmine. 


Brown Striz of Retzius. 
An ordinary ground section. 


Dentinal Fibrils. 

1. Weil's process. 

2. Hopewell Smith’s process. 
Dentinal Tubes. 


1. Unstained ground sections. 
2. Underwood's gold chloride. 


Dentinal Sheaths. (Sheaths of Neumann.) 


1. Golgi’s method. 
2. Grind a section and wash in HCl and then an alkali (tubes 
only remain). 


Interglobular Spaces and Owen’s Lines. 


1. Weil’s process. 
2. Underwood’s gold chloride. 


Vaso-Dentine and Osteo-Dentine. 
1. Weil’s process. 
2. Chromic acid process. 


Pulp Cells. (Odontoblasts.) 
1. Weil’s process. 
2. Hopewell Smith’s process. 


Nerves of the Pulp. 
Mummery’s iron and tannin stain for nerve endings. 
Osmic acid for nerve trunks. 


Eneapsuled Lacunee. (Use a horse’s tooth.) 
Stain a ground section with carmine after partially decalcifying 
ified ca OF), 
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Sharpey’s Fibres. 
Same as for encapsuled lacunw. 


Nasmyth’s Membrane. 


Cellular structure. 
1. To show nuclei. 

Remove from tooth with HCl and phloroglucin, stain in 
Erlich’s acid hamatoxylene, wash, and mount in Farrant 
solution. 

9. To show outline of cell. 
Remove with HCl, and stain with nitrate of silver. 


Position. 
Grind a section, mount on a slide, and wash with HCl; stain 


with carmine. 


Periosteum and Gum. 
1. Chromic acid method. 
2. Hopewell Smith’s method. 


Developing Teeth. 
1. Chromic acid method, carmine stain, and paraffin imbedding. 
2. Hopewell Smith’s method. 


Caries of the Enamel. 
Ordinary ground section. 


Caries of the Dentine. 
Weil's method. 


Germs in the Tubes. 
Break off the enamel from a carious tooth. 
Wash in salt sol. and remove soft part with one cut. 
Place in gum mucilage. 
Freeze and cut. 
Stain the sections by Gram’s method. 
Clear and mount. 


Translueent Zone. 


1. Weil’s method. 

2. Underwood’s gold chloride, 
ALCO 
ae 
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